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mmm i ] mmm %tit®mr zmm&&« t , 
*m&+ 

mmm ®*mm t % t <or-$> s c t 1 1 s m^m 
i Kiimnmmmmo 

fc©T**cfc*W«fc**»#*2K:E«©iil*Si 

Bo 

fcT*tt*JB l KE«©t§fl&gBo 

mim i icEtt©»«i&Bc 

&&*$tsi><D-e&zct*:mm£??>m&m. i ices 



* -=> Ttkmtznrzm&MftnmmitfflmTz 
10 set srtsit 1 1 zm&m i kekojussb.. 
[» Mm 1 2 ] ±3zmmmmm*. ±E«ifM*ai«*: 

*»j»-r*fc©T**«ifc*«F«k-r*»«ai ncE 

raw** 1 3 ] m&x. <fc d £j£s*ifcB<£tt nttwm 

mmc a o ±§mmmm t mmc%.f&-z tittwmcnt 

**j»r*«ai»jwapi:, 

31 1 3 tcIB^oa^jas^Bo 
[DMKBl 5] ±EMJtt1INBa:, RIJttO*ftt*^-rit 

«tr48i*Jii 3 {ctee<o®^5tta^Bo 

40 fc*WfRfr*»*JH l 3 KE«W»<I^Bo 

C»*B1 7] ±E->->*ffi»tt» ±EBfliflHBlc 

Sflfc&Sl 3 tcE^OB^SaSSBo 
[M^QIi 8] ±EKM*J«Pffi(d:; ±EB«1SfflOrt 

©x-ys?icKa-r*»»*«h«r*Bji6oiiftK:j«-* 
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? tc sjffli t t k 7. h v=7 m-r % i> <D V& 3 C t * 

■tzMmm i 6 KaEfixommmmgiWo 
umm 2 2 ] iMmmmumt. ixsmmmm^ <b 

ic <t t&& z nrcm&&tt<Dmm%®m-f s & 

*w»-r 5 t^T-ifeS c ££#®ti:t 5f»5jfl 2 2 tcE 

CB&H2 4] =/>tr^-^tc, 
±E«3BieiRtji5CT, mm<oigm*fflw-rz^mt. 

[IS5RJ12 5] n>tf^-^tc, 

umiommitmii 

[0001] 

TBftaKB*Mffr«BttBB*J:tfB«£L^Btt 

So 

[000 2] 



[0 0 0 3] C ? Lfcf->*^;l/A^7^5it#5.tl5I« 

[0004] mmmmtLTVTiszfrxt^it. mm 
mazmm-Tzrctbicc c dvcmo s^©Hf*tt®^ 

7KioTa, IrI— >tc?rr3g&SBftS<D1g8c 
^ >5 >y * U^-^Cfc ?3l£viii«*»SC itfTSS 
[0 0 0 5] COioSf^/W^^^tS-yi' 

[0 0 0 6] tC5T\ 7tJflg£ftT»^&-r^*>l/;*j;<5 
[0 0 0 7] C<D<fc?&X h-n^coffljgi; LTti. ± 

[0 0 0 9] -73, 

[0 0 10] c<DJ;5»cxha,i-:^fflLfcia^copg|S 
WH*IWW-r*IS»ca:, x h ad-;co^<OW^^a 

itSCttfSJL^o COX bu#5£ffl%<Di/— XO 

wsiweiicm^zm mt lt»4, giftg^ (ae) tt« 
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[0 0 1 1] ±3Lfc*3fcXh'a#fcM-r*W«*Jfl 
[001 2 ] 1 0-7 9 8 8 7 ^4>$6fc 

[0 0 13] £fc, 1 1 -3 1 7 8 7 5 Affile 

[0 0 1 4] ££>tc, WH2 0 0 0-1 3 4 4 6 7^ 

scjsct, BB^fcfTSiso&fl^&JS-rsaaw 

[0 0 15] 

lfflO-79 8 8 7 ^ffitc|E*8<Z>fc©T?«> 

fc£ft5as©BB$as ! Rf , i4«\ xhatwowi!: 

5. 

[0 0 16] ±KWM 3 Fl 1 -3 1 7 8 7 5^ 

[0 0 17] 2 5>tC, ±1213118 2 000-1 34467 
^iMBKEBOfcOTtt, k^h^ACf^lf-? 
(c Iff 5 1f$8fr & i£3fc->- > i /"cfi^rax h a 
¥US«rff v\ *-©SSmKft# LfcBHi*if lEfcfi 3 £ 9 tc 
&-?TV5a\ Bf£rt<Offi¥f*©^tco^T(i#*;* 



t'^l' hgBiHPSB;*. h D^aHg-eoe/-*- 
[0 0 18] C5LT« ±a$Lrc<fc^^e£3ll<DSfflT' 

<opgB*\ ii^j»cfi3K*nTV'Si:«v^**^fc < , 

10 [0 0 1 9] #^tt±f2¥imc«#T&£*lfcfc<DT 
[0 0 2 0] 

*{c, BiO&HtckSBB&Btt* B«1f«*3&#-r 

[0 0 2 1] ^2<D%WlcJ:SS^Btt, ±15 

fg l ©fBBfc <fc 5»«SBC *5<^T, ±£BBftftffi 
t>\ Rft*B«lcJ:t)««bfc«»oaii«*#»abT^ 

30 £ 0 

[0 0 2.2] £e>lc, at3<DI8UitC<fc5BBgB«, ± 
ESI2«fgl8l;:«fc.5BBSfi»c*5V v C. iEKftfgftBP 

s&sB3t»c*DB«Tsis<DB3teB©J±fc:j8;i;T 

[ 0 0 2 3 ] B 4 <D?£Wlc J:3I»SE(t JbK* 1 O 

40 [0 0 2 4] ©fgBJ3tc iSliSKi, JtEB 1 © 
£9ilcj:«BBBBlc£Vvr. ±IBI«3t«3tt8Pfc«k5« 

KBB1IHRlc«*«BS/->'« t . a»« 
«^fc «fc *BBS/- > i: SP^S^fc «fc 5l»->- > i: O 

[0 0 2 5] ^6«D5S^ICJ:SBBSB«, ±KB i © 
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[0 0 2 6] m7(0^tc<t5^^a. ±EMt 1 O 
[0 0 2 7] ^8 0^(cj;5a#^aa, ±Em70 

^M-r £ * 5 (c«j» lt t x h ^7 A^sm-r 5 to 

[0 0 2 8] ]R9 09BWCJ:«tMH8lBa % ±KB5<0 

oy® k> M3 ^ < -r s <fe 3 1 ^**ij»-r s t © 

[0 0 2 9] ^1 0©2gfEfC«fc3»&»H«> ±E3I5 

So 

[0030] mi i o%wt<tstg#^B«, ±Em 1 

[0 0 3 l] mi 2 0|ga^fc<fc5S^B«, ±Emi 
1 ©5EHI3fc**«*«Wc*J^-C\ ±CKIIIMmiW, 

[0032] mi 3©%Kic«fcsH«jaa^Bax »f& 
mz. <fc o iMsmmm m t mmc^ttirz^ t ^t- s 

[0 0 3 3] mi 4(D%WtcJ:SiB»«lS^Btt, ±fB 

mi 3<o&mc&zwi8Mmmmici3\,^T. ±tmwim 
[0034] mi 5<Dmmic£2>mm&imgiWte. ±E 



[0 0 3 5] m l 6Of|0^{c<fcSB«jaagBti, ±12 

mi 3oiswfc«fe*inwasa6Bfcm^T, ±x,mm 
[0036] mi 7 (Dmnmz&zmmn&mmwt,*. ±e 

mi 3©RWfc*.*jBflWfiSSEBfc*V'>T, ±E~>-> 
±EBfl1t?Stcg-3"^T, i*«lliat«B' 

bow Bfc*re-sajJESsft*jft-r tx h 9?hxw& 

20 [0 0 3 7] m 1 8€>fgBJ!£ i^HBJ&H&Bfciu ±12 

mi stDftwic&zwm&mmwicis^T, ±mmmm 

%Bffi UWHLft k X h ^5 VTIBBB«M*e 

[0038] mi Qvmmiczzmm&mmmiz. ±e 

mi 8<0%KJCJ:5BB5£IS^BC43V>T, ±EKISS 
»«Ht£j*Sfttf, HBOffiBfcfSUT, ±IBUJ«BB© 
S»<DB#ffl*BB-rs <fc 5 fcfWBLT fcX h ^ A^r 
30 SWr^fcOT'feSo 

[0 0 3 9] m2 OOlgB^tctSB^Saa^BCis ±E 

m i 6<D^mic^^mmmm^mtc)s^x, ±e->-> 

[0 0 4 0] m2 1 OXHlc£«BBB3BSBli. ±E 
mi 6©%Wk:«fe5BB5!lS»St*3V>T, ±E->-> 
<t 0 BK->- V«P^I»Ol^->- >T-fe 5 
40 fcStj£Stifc«£fc, ±EPgpK®Si5tt, 

[o o 4 1 ] m2 zoymmc^^mmmmmmii. ±e 
mi 3<o5HiK«t*B»«vaaEBKfe^T, ±eKWH 
«hb««, ±EB^ita^eBJifegi5»^^aj-rsBjife«im 

(ommzmm-? 2>i><Dx&% a 

[0 0 4 2] m 2 3<D%WtcJ:«BB«iSSB«, ±E 
B2 EOfEWtJjSBfWB^isBKfevr, ±EBH»J 
so WW, ±8EB,fe«ai»lc*^T«lB*ftfeJ!Ilfe»»0 
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[0 0 4 3] mZ 4©^mc<fc3ffift!7 P O^.L«U 3 

StifcMJtKBB-rSKBtlWR^BlWrs^Wi:, ±8BB 
#1f^£0\tf2im«fgU:goVT«l^>->£*£ 

±E«^BiRictsi:TH«i<DieH**j»-r 

[0 0 4 5] 

«Oje«*KWr«o 0 1 fr&H 1 3«*»W©S 1 CO 
*58»B!g*:*bfcfc<*rt?&»K illif^;l/A^7C0 

S?1?T[elSSF , 3tt:*5lt§5aS©'i'^-> ? <5lJ*^-ria, 07S 

e8Mfl»iii(soi««*^-rrny^H» hi i aeif 

[0 0 4 6] CO-rv^A^^tiu *f -y 

*t«JWfiao*7-cc D*Ti«?ti»?ft»* 

X*2£. C£Db>X2£iIJlbfc7fefi<DiI^B^j§$ 

* a ^1fffi* fS* * /IHIHRfc: 3 /i*£D A / D SSI 
i§5£. C<DA/D^&i§5K:<fcD^*;Wt;£n/c1t 

Eft (BfikM9& M)W»««»«, ->->«^gp, pgp 
3?JS5gB, pgH^«#tt^fi£SP*^€y) 6£. ±f2A/D so 



10 

g*S5fr5<D'r3>*;WH2l%SttT. AF (§167* 
-AX) M'AE (SKUm) 1f«, AWB (gift* 
7^h^7>X) 1fffi*^a-r5fcJ6<DA F. AE, A 
WB^$t[Hjg87 ±ie#*7l8$8$!USIs]B&6frP>C>B 

^-rS^tUA— H 1 5t;:fBg-rS/-ci60»JfflI^rff 3^ 
t'JA-KI/FHt, CCQ^-ty A— KI/F 1 4 
©fflWtcfc t)B«-r-**B»f S^^EU*- F 1 5 

B«T f -*Ofeftra**ff3IWcf^jilffl^*'Ji:b 
TlV^nSDRAMl It. CC0DRAM1 lM 

StcfeS^txTV^Bftx-^^r^-V^-^nVkfu- 

# (pc) i 7H^isj£-T3/-c46<D-i'>2:7i— xrs 

5PC I/F 1 6h, tSxTrSLCD 1 3 ©ffiWSrff ? 
S^HISSl 2£, CKDg^mSSl 2coSiJ®tcJ;t>±fB^ 

bfco> cdfi/'^^A/^ \cmz&mv>ffi&tt!&m* 

^LfctJ-rSL CD 1 3£, »¥{**SUE-r§fci6© 

4^4t5M5>7*^i^U-i'. (TG) L § 

*-2 0t, Jil2A^^1f^SaSdSg6, ff*glelK9 ? 
^t'j3>bn-7 1 0. SjSBg&l 2, pC^&UA— K 
I/F 1 4, PC I/F 1 6, t/U7^mLTS 
^tlTt^T, _hf 2 A F , AE, AW B&iSHBS 7 ©81 
m*S^±I2A^*-2 OlCfc^A^, <&5Wi±f2X 
hn*i9£i8 M JtflMH**3tt8t 3 i: i: tc , ±f 2 
U>X2, &t> • ->+-y**8*3, *^3=>^ % >*x*b 
-*18, *^51t«5!iS(HlK6, Xbn#19. A73 
*-2 o*±e'<x5^vfc»tt*nfc#ig§S*dtrc. 

pu8£, ^br«fiE$nTt>5o 
[0 0 4 7] c©x$?*;i/**^-ea:, — B»#iffl£b 
T^n^Biix-^t-rsjiaffl^-Ki:. n^os 

iMMLT-o£^t = u>->" axT, Bfi: 

DRitlgn. ) iftSffSSDRWt-Fi:. # 

ISA**- 2 0 OSflFfc <fc 0 #SlWtcg^-r ^. <fc ^ b 
Tfe^V^b, $.S(/H±±I2S«^?l^e><OB^tf^<0 

efntf^tftm-rsftH ltc p u 8tfvm*'n^&M#i 

fro J;5tc^:t?TV^o 

[0 0 4 8] mnm.^- vtfWR-£t\tzm 

-&tc «, m&rnmc «fc -p T-iei£Da»T-±f2a«*? 1 

lBB«-Offl^1f^l{t#b, -73, EDRJS^* 
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[0 0 4 9] **aS»ffi-e«x ItDRlKt-H 

tcfci^T^jawsBBUHH*, 2BB#0B«fllB£-*- 

[0 0 5 0] &fc:B2*#BLT, ±8E**7*«*yi 
BB60Wli:ov^liaBts. 
[0.0 5 1] C©A^51f^5aaiH]SS6«, ±BA/D 

om*ife*±sBc p u 8frt>co*:-Fmmo oks-^v 

T9J ^ 1 X-Y-yf-2 1 i:, C©f 1X^7? 2 

t>ns Jn-BBffiamft 2 2 1 , ±iess ix^7fzi 

6 <Ql£ D R SfltllNB d d SR$MB%iStttiM8'? & * 
«#£X*«h«L EiS#1fffi^>y7r 2 4 .fc, mail 20 
Xf y?-2 lfr5©l£DRB«timddtfJSI$MBftB 
flMt«T?***^K:A*«ti* S EB«1t$8>S'y 7r 2 
5£, JJBL EWMIi/W7r 2 4j!p6©L EI«I 
me et±feS Ei!B«1gfilA-y7r 2 5*>£©S EB& 

khs f f ttfAJ]-£tizwmmm&m®&2 6 

•T*B«11WR*±KC P U 8fr?><D*-F1fl8o old 
■^V>T±IB*-BflMaaiHllS 2 2fr&©ttH*©B«1* 
*Sc c 2:±IBBflMIHR#JftBK2 6*»6<0^«H«fll« 
g gt<D{5ftl*^«t»^A5M2X't'-yf-2 3£, ±12 

**±EC PU 8*^UTXha#B8aiWHj j fc'LT 

Bffr«B%wwBB«fc*n%WHn«HB2 1 1, 

±EJ8 2X^7f2 3*^ <0 ALBttftiBBIft ffi hhtl 

n n*/*X5^>fcmrtT*BBMW8Bfc**B#J»llI 
SS2 9fc, **LTlfiE?tlTV^o 40 

[0 0 5 2] CO£3lcBJ£?tlfe*;<?BWJ0JSBB 
6 K <fc 3 *&H©SWUi#:<D«fc 3 1 * *o 

[0 0 5 3] ±ieA/Dg&8§5fre>7 ? ^*>Wt£ftfc 
B<£1i$8a atfA^?n5t< SlX^7f2 1tt, C 
PU8A* H^-rt-KUISo o£gtt 
T, *-<DHi73yttf, ^-B^fflS®^ 2, §L<tt, 
LEBftflHB'<?7:r2 4$rc«S E BflilifS^ -y 7 7 
2 5, ©fttlJbH;:&3<fc5fc:SM"r3o 

[0054] mm*- Ftf rjl#ffi^^&- 

Fj (cKtigSttTt^SireicH:. ^E-FlffSo ot±, ii so 
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K*«-rilM8i: 4 0, S 1 X-Y ? f- 2 Hi, 
Hi^Jt^^-H^SlHlSS 2 2 m t & Z> £ o lew K> S*. 
?.n5„ cntiO, Bi^1f^aa«, Ht-B^HMS b 
b i: LT^S 1 X^-y^-2 1 e>#-B«$yi[a8S 2 2 K 

A^snSo bbjosihib 2 2 « % suutofem— 
■Bfltwb b* ictsv%xMmm<Di&ri\m<omm$im* 
f?v\ *ih&<ob«i**r c c *±iam 2 x-f -y ^ 2 3 tc 

[0 0 5 5] £fc, «B*— Ftf rj£DR«!g*-Kj 
«£*—F**-rif !Bl^7f-2lH:, (±5 

l e mmnmx'y 7 r 2 4 $ fc« s e bbamr'* 

777 2 5<DMn^i:4^<fc3{c^Ji3^x.P,n5 < , Ctl 
BBIIHHaatt, £D RB<£1f$gd d t LTfg 

1 x-r -y^2 1 fr<b l Emmism^vyT 2 a areas 

EBfiffi/ , i77r2 5©<Bftta->Kffl73£ftSi 
[0 0 5 6] mt39c<V/1'y7TtfLEWWLmWlv7T 

2 4 i: S EB^1fS8/W7;p 2 5©f5jntc4SAHi, j£ 

DR»»t— K-e<oa»affi»»K*w«. scuffs© 

[00 5 7] fi&Rfcf, *JlfiS^O«fc3tC/£DRtlK ; E 
- \ t ff2WM#<DW& , Vftt>t\%m-&l£lZ. EDRIf 
Wldd ^B3fel^M^«v^B«1f «T-feS t VMS tilt 
fc#tc«, g^fKll7 l d (L E : Long Exposure) B^1f 
«tLTLEB®1l«A77r 2 4tcHi^$tl?)o 

[00 58] -75, EDR B^1S^ d d *<SJt«f 

(S E : Short Exposure) B<t1f$Bt LT S EB^Wffi 
^777 2 5lCtiit)-gtl2>o 

[0 0 5 9] **3, lEDRjg^*— Ft«t5SK-e±fe 
Xhntn 9 AM£JSSn&if *«fHS3tB«1i 

ha#©«3tt«i:. *SB«<OB 

^, #B«<D»3t«flHOJti:, §B^<OXhn^)1d* 

1 9cOfg)t%fToTfcBfiMf^cOg7tlt (B^cDB^^? 

[0 0 6 0] /EDRffllglCfct) L EI«W77r2 
4 t S E@<£1ff8/W 77 2 5 tlcX7]-$t\tc&Wmm 
ffiti, ^tl^n, L EBBHH8 eetS EB^ISffi f f 

[006 1] tfl***lfc2o<0B«1W8ti, B«1fffi-& 
fi£lE]K2 6tcA73$nT, ±ffi^-B^SlH]K2 2T- 

rsfc46©B^fiEffls*MTfenso 

[0 0 6 2] C£OB^-&fiStSaStO(,>T, B3*#<SL 

TiKB^-r^,,, c©@3«, m^iiTieB^i:^ 

P^S7tBg!i:<OS7iett*V 8 : l i:45^©8l?^r1i 
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co o 6 3] taut^aaBma. xaytm^n-r^mti 

0 3 (A) KjjVr«fc-Mc&3LE«fc1f$8e 
et, @3 (B) tCTjVf <fc? tcfcS S EBHtlffSf f £: 

03 co w^stc^-r £?fc£f$.i,z-wmt-t 

[0064] £*)»L<«, L Effl^lf^e e<Dttitltfi 
f&fOLT^&gB^ (tB^j 1 0 0%£:&-=>TV^ 

atfj-T&D, AWft«tf0^9aJ-X±£:&^T<^3gfl 

sEH^if^f f zmft.itftmi'f'OmmL 
tzwmmmic&K)mzwix.%£tT:\ 03 co 
ic^-r j:.-5 a, ajtitK jtts-r s$M£»**y * s >y * u 

[0 0 6 5] C 3 LT£ja«**lfcH«H4. C©H«11WH 

^2 3lcffi^^nS 0 
[0 0 6 6] S2X-f7f 2 3ti-. ±fE31 1 X-T-y^2 

W ^-S-fiEElSS 2 6 1) HA & <fc o IC & -3 T V^c 
[0 0 6 7] <t£>iS2;*.l'-y^2 3^iS*LTm^I$n 
S»m«©B«1MHc c $^»^BfMIM8g gtt, A 
S«^H^1f « hhtLT, S^ttiWit^IaJSS 2 8 IcX 

[0 0 6 8] CPU8frP>ffi^£n/-cX bod-CBS 

mmmj jti^>T, M3t«ffl*»iHi«s2 7*<Rj)tiii 

2 8lcA^^n5o fc*5. C£>Kft1f?Sk k t LTti, 

[0 0 6 9] lB«t@JS2 8l^ 

C O M3tHHB kkt ±!Effi)l*4ftHfB11ttR 

[0070] ftsmipgiEs 2 9 it, ccommwumizm 
nmmt±tmmttMmmmmh h.>*»*T, -<km? 

[0071] ccomm%m®&2 9fre>mmfamttfit> 
tiftummmn ntfmasn**:, mmmmmmm 

[0072] *mm&m-cit. mhub*- nc 

i:, O^fc^LT, ±f£g&#ffiif£.H]Sg2 8lc«fcS 
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[0 0 7 3] ^@4^ILT, ±K»R#&H«5tEI 
SS2 8CDP*ffllcoi^TlftB£-rs 0 

[0 0 7 4] C©fflfBt(eiJi«^lHl8S2 8(±, ±!BlfI2X 
-f-y^2 3J^6A*«tl*ftra«*ii«ill*h htl^J 

#®gi®&ii«Bp p*gffl-r3»&it*H»miH]&3 i 

fc, 1 Hffi*7a «y ^te»*JLTra -y ^«tc±ie®S 

Xh^Ai£»ll]g&3 2 4:, CcDyny^^tXh^* 
io 5A«WlH]ES3 2^5>ai^*n«^ , a-v^#{4(OkXb 

ft¥^[HlSS3 3 i:, ±Cf^t^OMMIr r fc±EIBJt« 

ffi^#iiK2 7*>p>m^?n5^it^k kttc*^ 

WHIIS2-9'Na*-r*SHe«»«t€1II«*l»EItt3 4 
[0 0 7 5] C0*5K:«|j«Stl/J:flBe«iH«tl£HiS2 

8tc43ttsjaa£OSftn«, #<dj; 5 
20 [0 0 7 6] ±ie^2X-f'yf-2 3*ig*LTeai*n 
fc«ia«*ii«i««h h (of ttmatcDJiiT-Bittif 

mmmmm\B\m3 ncxt>t£tir, a«©»«is^s 

[0077] cut's ±xzsm*t#mmmh ht>\ m 

Atf TRj (m s TGJ (8) , TBJ (») 
**-rt<0T-$)S«^»ct±, CCDffAnMBJ*tUiHR3 1 

tctt), ^©sis 1 zm^rmmm n ryj ^sm^n 

30 [0 0 7 8] 
CIS 1 1 

Y = 0. 299XR + 0. 587XG + 0. 114XB 

[0079] »stt^»miH]8S3 i a, zmmic^x 
zcD&orm&mm ryj zmntzcziczK). mm. 

[0 0 8 0] fc*S, RSUC*0IW1 

mwmismp p«cntcpge>-r, RGBcDfeit^ m 

fcf TGJ (8) OflWB*WflnB«1IWHppi:bTfflv* 
40 <J;-5lcLTfc&</\, 

[0081] cv ^T£.f8.-£tirzffimwmmmp pa, 

7*0 y ^7«« t ^. h ^^AilS*(5liiS 3 2 tcA^^ n^c 

ccoya-y^^exh^AjlSSlllKs 2lc*3tt^M 
IO»T*. S5^#rab^^c>iKH^-r?, 0 
[0 0 8 2] ^a y<7^tXb^*vASiMC|n]K3 2 
f4, J9JK.a0 5 (A) £5Vr<fc5 3: 1 SiS^rSfiSt-rSiSP 
gii«1fffipp^r. 0 5 (B) iCnitZ o*mx.l£ 5 x 
5<Dya-y^M«»SiJ/^^->^ffl^T. 0 5 (C) C 
net &olcm$«D7a y?icmi£#mi^ ZzTavtm 



(9) 
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5 (05 (D) lCi3V%m'Dfr<D7'Uy?<D, JSStCtt 

TzttimmmzTnttxh i±tt. us ce) , us 

.(F) ,05 (G) « 15 (H) tCfifiJ^LTV^o ) £ 

AfiMSq qtf£»££ftTtiiZj£n?>„ 
[0 0 8 3] ft*?, ±120 5 (A) gRScDMS^ir 
Mt LT&7t£&oT^5±g&^<r£&3A#l£rX F 

«X F d^A^W £tiT^3 1 1 frfrt> &-f *Bfct#HcflS 
©Kf%ift'iWWtIV^ OUSVO o «-3t, IOC 

So CS.LfcfiBHi, ±120 5 (E) , 05. (F) , 0 
5 (G) ,05 (H) mic$slf&m<D&olc, tXh^" 

itj^nr^So 20 

[0 0 8 4] C 5bT£/£$nfc7a-y^ijM£cDt:X F 
D>y*i|l&©fcXF^A1f«q q*##Tl,T, §7n 

[0 0 8 5] C<D£?%:7uyt7mmMsmffi\Bl1&3 3 

[0 0 8 6] 06 (A) Ci, ±1^0 5 (A) «I5 
(C) tc^LfcfcO^PUSO, XFa^^fflbfcjUt 
fflBte«fc*«S»fcH«<D0!]*jSLTa3D» -77, 0 6 
(C) tt, Xha#*fiefflUfc*IB«l»K:«feS*Qa«* 

[0 0 8 7] f LT> ±1206 (A) tCTjrT <fc 5 &Sag 
^Ifttov^T, fcXF^AOgSSillcfcOS^o 40 

■y^oftgu^i'^gaj-rsi:, ^jx«f06 (b) 

am^Iffi^ifcOA^tf fi&S^n -y {HDRMls^Mi. 

[0 0 8 8] -73, 06 (C) t^-r«t3ftffla3**Bi 
{trtcot^T, ra«K:» fcXF^i»<D«HIfc:<fc9#7* 
a-y^ttau^F^ffi-r&i:, {«J;Uf0 6 (D) tc 

g*MS^MlffiJ§B<D&fl^tf£i63:7*a-y ^cDft^l^ so 
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[0 0 8 9] d o LT£/£2rnfc:7*n<y ^m&(Dixm.u 
-W/flHB r r tt, ±tera7 I 6'tf SMStffEJSg 2 7 e> ffizi £ 
nfcMJtllWBk k ffl^«ffiffi^1f^^le]gS3 

[0090] c<DmmikN.m^mmmmmm3 4«, a 

[0091] c (D<fc b rsm^msm^mm^mm^ 3 a 
[0092] iaa*<Mse*n«i:, SEfiWE, 7a-* 

m^mtkmrntz Uf77"s d „ c u 

©«*k/i/hj±©, ^ehi, e«a, 

[0 0 9 3] H^SfflgBtcfe&rs^n-y ^(D 

znbmcii. mz.i£. ms (b) <D$m$i\zm?£b 

[0 0 9 4] &*5, _hfBXT--y:/S 1 VXf'^S 2tc 
fc^Tfi, ±1208 (A) *5<fctf08 (B) iCTjkLfcJl 

b ti.7u -y ?ttm^T<p$±mtmm&<DRmi"<>im& 

(C) 43«fctf0 8 (D) tc^-r<k^%ya-y^£D{i&c 

(o a, «*ffi^u^;btt^«[*iim-r*is»cfflv' 

5«*M^^^->©ea«r^-Lfcfe(D-ea6 0 , ±IH0 8 
(A) \zRt>-oT, X^-yT'S 1 T'fflt^Ct^T'S 
5o Sfc, 08 (D) tt, HiZI»«*U^l'«E#ffl*» 

ffi-r § sgtc ffl v >s m&mi>* $ - ><om^ l tc t, cot- 

feO, ±5208 (B) tCftfr^T, Xf7^S2T» 

[00 9 5] #ttc, ±aLfc«fc3aM3tt«3ttiO*^ &3 

^tfWTtlfffik ktcS^T. ffi^^tifciffi^tcti, x 

■TS (Xf7 7"S 3) o 
[0 0 9 6] C<0fiJ»it±, flJxtf0 9 tc^-T*^ 

[0 0 9 7] C£D0 9C^-r^Jtc43V^«, ±I2B3^ 



(10) 
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Pa t 1 ~5 $T-<D5OC0/^^— >lcftm 

[0 0 9 8] £i\ micO^^->Pa t Hi, XhD 
#1 9tC«tSra^fg^fTt>nTV>*V>«^TJ$)5o C 

[0 0 9 9] I2C9/^^>P a t 2«, X ho 

m&m i omt d i <fc »> t,*t? < , famtetfmmmc 

[0 10 0] l3(D^->p a t 3 it., XhD# 1 9 
lc <}; 5 MJt«3tt*«ff t> tu frolSapft: $ TOiESHSitf Sg 
1 OggfIT D 1 JWTT?****, JR 2 (Dg^fjlT D 2 £ 0 « 

£V»^**S 0 C©i:#fc:f4, M3t«3tt*<tr*>n, 

[0 10 1] gS4CD/^->P a t 4fct, Xhattl 9 
a_hfHm3©^^->P a t 3 fcH^-lf&Stf, 5§7t^ 

ton. «¥i*$TOEJife4'8fi"P»*ft»fc:, X1-d 

[0 10 2] f LT, ^5CD^^ — >P a t 5 X h 
a jp 1 9 tcfe « M3fcJ8ft#fT*>*U froM^te S T-<£>^ 30 
gtffitf fg 2 cOHfiiT D 2 WTT*$ 3 <fc -5 #J K. tfifiSg 

f, Xhntffgft&SliifeSfcfUBrSnSo 
[0 10 3] JSK*- K# 0£D Rmmt— Fj 

[0 10 4] CcOJ;3%WK^TOX-r-yys 3tC*3^ 

•*aUBtt»*£11HHmmfc-rS (X-r-y7 p S4) „ C«D 
WXhDtWj tt, Xha^l 95:«fflLTi;^^ 

[0 10 5] f:fc, ±IBX^>yys 3tC*5V^T. XhD 

±iBX7 i -yys 2{c*5v^T»m^nfeS3agi5^U'^b 
ej^ffit, zttmtz (xf7ys 5) o 

[0 1 0 6] iKDX-r-y^S 5tci3l>T. so 
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'tfThptJtKf* (Xx-y^S6) . COBHPpJ^H 
fifiT hps, Hia»* , BWBi?***»535p«:«Wr*7ti& 

[0 10 7] C^X^y^S 6tc*5^T, M2!gBftaU 

T, cn^rfflKttiE«^1S«mmi:-rs (Xx-y^S 
7) o 

[0 10 8] ilHXx-yys 61C*5V>T\ ^5335 

WSftfc«#»i:f4, tt^ttJcttLTX hat;M«fe§ 
5= CUT, £MT&SfcW*£»^bc&i-ef±&< * 

tfif<o r-«xha^a»j wtssu 

[0 10 9] —73, _hfBXx-y^S 5 fc43V">t\ ^5«lgP 
m7£mmThBtt\M-?2> (X-r<yyS9) 0 CCH^gl? 

[0110] ctox^-y^s 9 ^ct5v^T, ^iagpf^su 

^Vtt^ffl^WgSWSHfflT h Bl^±T'$.5i:fiJBT?n 

T, cn*fll^iJEfll^1f«mmi:-rS (Xf77"S 1 
0) „ 

[0 111] %fc, ilEX-r-yys 9^*3V^T. /§j235 
«*U^;I/«t&ffl[3^W»ipJSBHffl[T h B*jST'$.?.fc« 

i)Wf?7 , S8tH«iL, »^«^ r— flgxh 

mtt5 (Xf7/S 1 1) o 

[0 112] iteXx-y^S 4, Xf'y7*S 

7, Xf-y/'S 8, XT77S 1 0. Xf';7"S 1 1 <D 

tt?»«^[HlSS2 SA^mxi^tiT, KMffjmiacs 2 9 tc 

[0 1 13] ^lc. 0 1 0^r#^LT, ±1^^931 0 
9<D»iffltC01,^TlttH^-rSo 



(11) 
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co 1 14] c<Dmmfflm®&2 9«, ±tEsi2x-i'-y 
=?2 3 frznmmmvHim h h * a*>t % t tt>\c± 
mm%ttRmjz®&2 st^m^um^mmmm^x 

$> k> , ±£ffi9tt*BttflHH h h t^mmmmmn s s 
*»ffi-rs®aif^*tB@ss4 1 £, c<Dj?SBH8Mg$8 
s s *» h Jiftx -y £?flH6 1 t s in >y s?*« 
smugs 4 2 1, ±m^mMmmmmmh hicm^zm 
fegpit^u u *£jaT*mfe*tBaftfesiiife*miHitt 4 

3 i:, ±E»»«iK««1IMHmmtlS^5*a*f?rtJ^* 
— >"HMIww*S«-r5a*«-^<^— >KJEIhIKS4 4 
i:, ±JE» £®(£1f$B s s kJhOWExyS^flMgt t 

X -y .i? A1f « x x ^r^fiE-T Sx -y i^H X h 9 
5 ±fExyi?t:Xhy^i»1fffix x 

ssg«mttifigy y*^»«-r*Riiia«wttafefiic«fe* 

BN£&tt&S&£llB4 6 i:, ±fEPgfigS!»#t£1f ft y 

y tc&-3z±Mii&mMkwmmmh h fc±8E«sffl«iit 

Iss ££l£||£&L?«LJlB«MHBri n*£fiSc-r3Bi 
[0 1 15] C©*5fc»JS*nfc»WMWHI&2 91c 
[0 1 16] ±fESg2X^-y?-2 3^SLT(5iM^n 

fc«yi«*inwii«hh (o$t>, imso*— mmr 

c$rc«/2;DR<0^fiEIl^tf^g g) «, $-r, ff 

[0 1 17] &*5, ^SUfig^T-ti, ±ffi«tSl 
tf, SSil&lfffBs sttC«cH6f, RGBOfelf 

$s, flsaAtf tgj m) (Dmmttmmmmmms stL 

[0 1 18] C 3 LT*««nfeWSra«1WH s s 14, 
Wgx-y->*1f«S£t±llH]SS4 2tcA^^tl?.o COJtffix 
•yvMfi$8&tiJlElgS4 2«> ^T'yi/ZVW-^O 

_hlE«8x-y>Mt$Bt U4, &HJglcfett5x-yv?<0W 
«l**-r/W^-y«ffli (2ffl««) tbT'fefix'^tiS.J: 
SfcfcoTVStf, fSSA,, x>y>?<D^*%^fit-e* 

[01 19] ±mmmtimmmmmhhi^ m& 

fcUJll8S4 3tct>A2>;*ttT, Sffitcfe^SflflfegP^* 
fegP#®&W£fr-5«:i:fC«fc9, Hffilc^TAffclOJIll 
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[0120] cofliifeffi»o*ttf4, ±E*aa«*a« 

1Mlh h#R G Ltg?tiSt OT'fe »*&K 

14, RRGB«*fr&$-rfeH«**»mLT\ wwt 
fcfeeif $8*§lfe<9iEH{ctI MSf 3 feM1f $B k ibis u 

[0 12 1] ±Klin 1 fegPflWHu u(4, *£«S»JI8T?«u 

£«Tft$8£LT£jjSc£tlTt>&^U &3W4, fife 

[0 12 2] -73, ±IE«^«?H«^[51SS 2 8*^6ffi* 
2ftfc«&ttBMf5E1f$firnmt4, S*Wiv 

4 4 T-f4, UKO«M-pffl9»ftBtt<0PBHS8»«tt« 

[0123] ccn^is^j-ytt, 

5t<DT*a&t), f 1 1 tc^-To 

[0 12 4] JSKttiR*^ W^Xhn^i 

»4, 01 1 (A) tC5Vr<fc5tc, Xha^co^^m^ 

[0125] rpxha«j t? 

30 jh.*v»c 0ii (B) tc^-r<fc-5tc, 

1 * * <fc 5 icig^-r § 0 
[oi 2 6] m&vtm\ r-isxha^a 

KJ T**i:«BE*tifc«^fc:a, Bii (C) tc^"T 
«fe?«:fi*fc**<fc-5lc, D , ±IE0 1 1 (A) tc 
7nLrcM^-t±mmi l (B) C^L^*^*«*i:© 

[0 12 7] ftffU SHB*«3V rifxhn^ffiKj T' 
[0 12 8] fUmictt. flfdittf. aUB«8W Wx b 



(12) 
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tc s ±120 1 1 (A) Vil 1 (C) tC^Lfc<fc-5&fi 

[0 12 9] c©£3£LTa#tttt/**->i9:£lH]B& 
4 4tc«fc9&££nfca#tttt^£->B, 

[0 13 0] Jfclc, ±tEWieitl6Wm[slSS4 l*»&tt* 

SS4 2^e»w*snfc»*xvi?iiWHt 1 ±iea^ 

[0 13 1] COXy^fcXh^AHtiJiaiM 5 «, 
±E»*Xy S?flMH t t KfcttSXy y»#©Mfc1WH 
£Mf *fcXhy5A**tH-rs*<, C©i:t{c, ±fE 

[0 13 2] ««/->T. ±iex-yJ/*tXh^5ASffilllK 
ImraJ:, ±E9l6tttflBK4 3fr&Itt;b£tlfcn&flS 

[0133] C OKlUElftttttlttgeiB 4 6 B, x* ->* 

*»tt*£#r*. coat, KmnettwtscBA 

4 6 B, A&Rft3t£1IHHiniiK J9R&ffiflt*Bu u, 

(*t^^-^«fHww*fflf*iitK:*o» star SB 

[0 13 4] CCT— 0!li:LT, Jg^flcSMfSlffBrnm 

*fflV>TBBR«wtt*»j»-r*aff tov>r. b i 2 

[0 13 5] S-f, 0 12 (A) !7^Xh^7 

h^5Aa, ftfi©Hl 2 (B) -11 2 (G) fcl*5V>T 
a, ht©<Dfci6tc2^M^T*^LTfe2.„ 
[0 13 6] SEf, ffiS«ia«t£1tlSmmtf «xh 

n^auej i?*sJi-&k:a, 012 (b) ic^-r*? 
cna, a»jt»Ki:^3tt«TB, xfd*«u 
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[0 13 7] Sfe, W»KRNbeiMlmmfl<. r«nx b 
aspJK&j -e&s^tca, 012 (C) tc^T*? 

[0 13 8] Sfc, a£ttSUt£1Mbnintf T-figx h 
ntfitf&j TSS^ttt, 012 (D) tc^VTck-? 

M**?$&ft<Df&m(Om D ^T*£ < f S J: 3 SOT L 

t, KHHMM&fc&a-rs. ens, xvommytco 

[0 13 9] ?P»tc, »&KRffi]eilHRmiii«t r|^h 
03K»i&J t?feS^&lca» 012 (E) lC5jVT<fc5 

[0 14 0] -7a. BBtt8Ht£1ftBin-intf GMftx h 
njpffi&j 3 B, ±IB01 2 (B) Ic^bfc 
«l«£»Wtto«t>9fc:, 012 (F) tc^-T-fc o rm 
30 iBE««Ht*^-rs«k5tLTfeAv^ d©Hl 2 
(F) fcjj*T»»«*«Ptttt, W*tf«v*B#fc:#«E-r 

©2E±B*¥tt:©«B*±EBI 1 2 (A) <DVm& K> fe 

»»j-r*±-5tiiiij»LTafeja*ti*BiHE«wttT?* 

[0 14 1] 3cfc, W^KSaKeimmmtf Wxh 
ad?SHBj Tfc««^K:B, ±EH1 2 (C) tc^L/c 

'mneaiettofttooic. 012 co tc^-r* 5 ^pg 

RRitW£«£lS-r«J:9lcUTt>J:V\ c©012 
«0lP±E«^(*OPBli*J:IEH 1 2 (C) cDttffi «fc t) fc 

So 

[0 14 2] fcfeb, ±E«*I*^<*— >KS0B4 
SA^Iffi^«D<t3^. <Tt>a«] 



(13) 
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[0 14 3] BJlfegPlffflu u5:ffli/^l^(c 

[0 1 4 4] gift, ±fBM*#^<^->1««ww*ffl 
V^it-g-Kte. 0lRff±fe0 1 1 (A) ~il 1 (C) 

[0 14 5] 01 1 (A) icijkLfc&olc. 

— 011 (B) iC^LfcfcSfC, M^tt.tttfBBrt 20 
£ * ffl «fe 5 (cMMEfM«tt«tmrr« c lc «fc »j , 

[0 14 6] *i3, KH^«Fl4cD©J©tfflv^±KEL 

[0 14 7] 3fclc, ±flEttM%IM«ttK£lBlEg 4 6*6 

ttftH&lt 18 h h Bf*fllffil81I$aSEa 4 7 tcA 

[0 14 8] C«DB»1f«Pgp^[llK4 714, ±f2Pg 
RC«Wtt1inRy y fc»^T»*B«1t* s s *g& 
L> £fc, ±£*!L^*BttflNe h hfr6feS1«H** 
j«Lr, £j£LfcfeS1i&*S&J»&<D»£B®1lf«»c 

. io'^ts^l, &m&<D&&imt3 £v&&&<omm 

TV>5 0 40 

[0149] ®*H^'tf^s s#±e»s 1 
■rmmmm tmiizm^ («*.ar tgj oho otim 

BftMHBh hfr&flsC 1 Wi«flMBi:eSMHB*B! 
[0 15 0] C®£5&Bttffllffil&N&&Bi8 4 7 ©«l 

[0151] wmmnmmm&®&4 7 it. ±mmm^ 

SatfflMlyyKl-Jt *-r»«JK. ?f &B(t!tii$B s so 
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(on&mmzY' , iwme«M«tt«Tra (x) tts 

[0 15 2] 

[«2] Y ' =Trs (Y) 

[0 1 5 3] *«C, eaiWH*H£tBLT\ WffiL/cfeS 

tea, w&m®.<om&.mn*m^%>ch\ctz%ji\ mic 

[0 15 4] -Tfcfc^ feSffl (0!l*tfY. Cb, Cr 
©BtfJStftK fc5»*Y*S^fci:C5T4-aEttfeW 

[0 15 5] C~> LftfipSKl**;*t 5 C J: ft < » 
«Ofe««**co€i i: o T L £ 5 prflttttf* «„ 

[0156] tcT. &mmntfnm-?%c£ffT*z% 
mm. os!), iai 3tc^t-£?&feMit$s©S3i®B 

*jSfHJW*tt*JSv<>T, &M1II«OSE««:fT-5 «fc 3 lc 
[0 15 7] Sf, SitMOAa^ftBIKIttth hfS 

[0 15 8] 

[S3] Cr = 0. 50000XR-0. 41869X 
G-0. 08131XB 

[IS4]Cb=-0. 16874XR-0. 33126 
XG + 0. 5 0 0 0 0 x B 

[0 15 9] f LT> 0 1 3lC^-r<fc3lC, ^^hu©» 
aWIHi36»6ft«*n*HIHe)tt*Lint (Y) i: £ 

(y ) lt, c n e. to tt Gc^coas 5 tc^-r* 

[0 16 0] 

[S5] GC=Lmt (Y' ) /Lmt (Y) 
[0161] C3 LTStJiSnSltG C$r, feMlf^O 

M1f$SCr. C btD^tl^nic, COitGC^mCSC 

Cr' . Cb' !b^f?tl5„ 
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CO 1 6 2] CCDZolz. ffftW4HtcH-rsVtM£&tt 
•3l/>T, £&ft(0&£11HRC r' , Cb' *StB-T3C 
Tf5. 

[0 16 3] c©*3^^:LT»«^^^fcW*1!HHY , 
£tffeig1i$8C r* , Cb' %fHl/-»T, *€>»^C6, St 

&^8£^?-<k 3 &Sm%fT?c 
»ORGBflHB (R* . G' , B' ) tffeSSft*. 

[0 16 4] 

[S6] R' =Y' +1. 4 02xCr' 
UBL7] G' =Y' -0. 71414xCr* -0. 3 
4 4 1 4 x C b' 

[IS 8] B' = Y ' +1. 772xCb* 
[0 16 5] &5S7, »S8*il>T4 

«*nftflWHtt, ftLBB&fll&n ntLttBA^n, ± 

[0 16 6] *HSE^ffi<Oti^M©S(l^«, 3 

Tit fl^i'ROM-^E E PROMfcHtf^tf e>n«, 
[0 16 7] CO«fc3^1©*fiSimtC«fcn(f, 

®C#g(t^ILT, B««$8©|igPgg**fT-5<k5 
[0 1 6 8] 0 1 4l**5m<Dm2<DmteBm*7ril,rc 

t>©T»*t), BBBSttB4Wx.«BBBaBBOB& 
^-r^D'y^iarsso c<omz<Dmmmmizi3^ 

T, ±&OBiOBfttett£IQ«Tfc«ffi&li:o^Ta 
B-©iW*{*bTiWI**BU ±£LTH&3^c 

[0 16 9] l^LftSl ©USEJgffiti, -rv^/l/*^ 
BB1*«**©BB«»*:ffi»Lfc:7r'Ol/*A 

[0170] £<D&2<DmM]&m<Dwm$mmmi. x 

tem?zttmttfioXt>i/F£, mm&mm®& 5 1 
fc * 0 tarn* tircwmi t mar 5 mb* 

m&mmm&s *ot^t, =t<o 

fffitct,, Ch60AAl/F. UtfjI/F, fiBffl9(e] 
185 1 ft^JgrSijaJ-r-SfciiXDC PUl?T-*§@^LiS:t/> 

w w^aaflStt 5) nt v ^ 5 fe <o t -r -5 o 
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[0171] ±im®&miBim 5 1 a, ■»7r-r;Hi 

$Ba a a£A*lLTB<Si1t$Bb b b fc*— K1MH o o 

xha^BiaflMBj j zKimrsumy T^MiMm 

1 ±IBB<i1f$Bb b bSrRGBWA^-B 
«MMRc c c(cKa-r«flBBBB*rBB6 ±ffi 
*-F1WRoota-J*il©*7-«fWIMHc c ccDtfi 
ftft6«I!>**.S±BBl X-Y-v^2 It, ±IB*^- 
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3A^HJ*jn5*7-L EB<itft$Bd d d £±IBS E 
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[0 18 5] ^-(OftkO^S»COV>Ttt, ±aiL^m 1 <D 
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LfcH i ©BB*Bfc«**ra«<z«»B*B-r*c ttfx* 
-rat>-&, xha**Bffl-r«.a»n:ii3^*aB« 

mm^mttno zoic Lrcrc&ic, mmmmmmias^ 

[0 l 9 3] *»W»±±i£LfcB'ffl0B»lc«Jg£ 
[0 l 9 4] 

w©BBBBKJ:nar. H^it^*3<ta : K7tif^tcs-^ 

l^TBBS'— VOBSfcfT^Tl^Sfcftfc, M)tB)ttB 
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CLAIMS 



[Claim(s)] 

[Claim l] The image pick-up equipment characterized by to provide the image acquisition 
section which acquires image information, the flash light -emitting part which emits light 
in a flash, the flash information acquisition section which acquires the flash information 
about the above-mentioned flash light 'emitting part, the scene presumption section which 
presume a photography scene based on the above-mentioned image information and the 
above-mentioned flash information, and the gradation control section which control the 
gradation of an image according to the presumed result by the above-mentioned scene 
presumption section. 

[Claim 2] The above-mentioned image acquisition section is image pick-up equipment 
according to claim 1 characterized by being what acquires the image information which 
compounds two or more images photoed by different exposure, generates the large image of 
a dynamic range, and starts the large image of this dynamic range. 
[Claim 3] The above-mentioned flash light- emitting part is image pick-up equipment 
according to claim 2 characterized by being what controls the quantity of light of a flash 
according to the ratio of the light exposure at the time of taking a photograph by different 
exposure. 

[Claim 4] The above-mentioned flash information is image pick-up equipment according to 
claim 1 characterized by being a thing containing one or more [ of the information which 
shows the existence of a flash, the information which shows the quantity of light of a flash, 
the ranging information on the photographic subject which is a candidate for photography, 
and the **s ]. 

[Claim 5] When luminescence by the above-mentioned flash light-emitting part is 
performed and the above-mentioned image information is acquired, the above-mentioned 
scene presumption section It judges whether the photography scene concerning this image 
information corresponds to either of the photography scene by backlight photography, and 
the photography scene by the Nighttime photography. Image pick-up equipment according 
to claim 1 characterized by being what makes the judgment result a presumed result when 
judged with corresponding, and makes other photography scenes a presumed result when 
judged with corresponding to neither. 

[Claim 6] The above-mentioned scene presumption section is image pick-up equipment 
according to claim 1 which computes the histogram which shows the frequency of 

1/37 



Japanese Publication number : 2002-369075 A 



occurrence to the brightness of the pixel which constitutes an image, and is characterized 
by being what presumes a photography scene using the computed histogram based on the 
above-mentioned image information. 

[Claim 7] The above-mentioned gradation control section is image pick-up equipment 
according to claim 1 which computes the histogram which shows the frequency of 
occurrence to the brightness of the pixel which constitutes the part applicable to the edge 
of the above-mentioned image information, and is characterized by being a thing 
containing the gradation transfer characteristic generation section which generates the 
gradation transfer characteristic using the computed histogram. 

[Claim 8] The above-mentioned gradation transfer characteristic generation section is 
image pick-up equipment according to claim 7 characterized by being what computes a 
histogram by controlling according to the location of a screen to change the delta value of 
the frequency of the above-mentioned frequency of occurrence. 

[Claim 9] The above-mentioned gradation control section is image pick-up equipment 
according to claim 5 characterized by being what controls gradation to make [ many ] 
assignment of the gradation of the part equivalent to an umbra when a photography scene 
is presumed to be the photography scene of backlight photography by the above-mentioned 
scene presumption section. 

[Claim 10] The above-mentioned gradation control section is image pick-up equipment 
according to claim 5 characterized by being what controls gradation to make [ many ] 
assignment of the gradation of the part equivalent to a bright section when a photography 
scene is presumed to be the photography scene of the Nighttime photography by the 
above-mentioned scene presumption section. 

[Claim 11] The above-mentioned gradation control section is image pick-up equipment 
according to claim 1 characterized by being what controls the gradation of the beige part 
detected by this beige detecting element including the beige detecting element which 
detects a beige part from the above-mentioned image information. 

[Claim 12] The above-mentioned gradation control section is image pick-up equipment 
according to claim 11 characterized by being what prepares a limit in the gradation of the 
beige part detected by the above-mentioned beige detecting element, and controls 
gradation. 

[Claim 13] The image processing system which carries out [ having provided the image 
acquisition section which acquires the image information generated by photography, the 
flash information acquisition section which acquire the flash information about the flash 
generated by the above-mentioned image information and coincidence by photography, the 
scene presumption section which presume a photography scene based on the 
above-mentioned image information and the above-mentioned flash information, and the 
gradation control section which control the gradation of an image according to the 
presumed result by the above-mentioned scene presumption section, and ] as the 
description. 

[Claim 14] The above-mentioned image acquisition section is an image processing system 
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according to claim 13 characterized by being what acquires the image information which 
compounds two or more images photoed by different exposure, generates the large image of 
a dynamic range, and starts the large image of this dynamic range. 
[Claim 15] The above-mentioned flash information is an image processing system 
according to claim 13 characterized by being a thing containing one or more [ of the 
information which shows the existence of a flash, the information which shows the 
quantity of light of a flash, the ranging information on the photographic subject which is a 
candidate for photography, and the **s ]. 

[Claim 16] When the above-mentioned flash information is a thing including the 
information which shows ** of a flash, the above-mentioned scene presumption section It 
judges whether the photography scene concerning this image information corresponds to 
either of the photography scene by backlight photography, and the photography scene by 
the Nighttime photography. Image pick-up equipment according to claim 13 characterized 
by being what makes the judgment result a presumed result when judged with 
corresponding, and makes other photography scenes a presumed result when judged with 
corresponding to neither. 

[Claim 17] The above-mentioned scene presumption section is an image processing system 
according to claim 13 which computes the histogram which shows the frequency of 
occurrence to the brightness of the pixel which constitutes an image, and is characterized 
by being what presumes a photography scene using the computed histogram based on the 
above-mentioned image information. 

[Claim 18] The above-mentioned gradation control section is an image processing system 
according to claim 13 which computes the histogram which shows the frequency of 
occurrence to the brightness of the pixel which constitutes the part applicable to the edge 
of the above-mentioned image information, and is characterized by being a thing 
containing the gradation transfer characteristic generation section which generates the 
gradation transfer characteristic using the computed histogram. 

[Claim 19] The above-mentioned gradation transfer characteristic generation section is an 
image processing system according to claim 18 characterized by being what computes a 
histogram by controlling according to the location of a screen to change the delta value of 
the frequency of the above-mentioned frequency of occurrence. 

[Claim 20] The above-mentioned gradation control section is an image processing system 
according to claim 16 characterized by being what controls gradation to make [ many ] 
assignment of the gradation of the part equivalent to an umbra when a photography scene 
is presumed to be the photography scene of backlight photography by the above-mentioned 
scene presumption section. 

[Claim 21] The above-mentioned gradation control section is an image processing system 
according to claim 16 characterized by being what controls gradation to make [ many ] 
assignment of the gradation of the part equivalent to a bright section when a photography 
scene is presumed to be the photography scene of the Nighttime photography by the 
above-mentioned scene presumption section. 
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[Claim 22] The above-mentioned gradation control section is an image processing system 
according to claim 13 characterized by being what controls the gradation of the beige part 
detected by this beige detecting element including the beige detecting element which 
detects a beige part from the above-mentioned image information. 

[Claim 23] The above-mentioned gradation control section is an image processing system 
according to claim 22 characterized by being what prepares a limit in the gradation of the 
beige part detected by the above-mentioned beige detecting element, and controls 
gradation. 

[Claim 24] The image pick-up program for performing the procedure which acquires image 
information to a computer, the procedure perform the directions which make a flash emit 
light, the procedure which acquires the flash information about the above-mentioned flash 
which carried out luminescence, the procedure presume a photography scene based on the 
above-mentioned image information and the above-mentioned flash information, and the 
procedure which controls the gradation of an image according to the above-mentioned 
presumed result. 

[Claim 25] The image-processing program for performing the procedure which acquires the 
image information generated by photography by the computer, the procedure which 
acquires the flash information about the flash generated by the above-mentioned image 
information and coincidence by photography, the procedure presume a photography scene 
based on the above-mentioned image information and the above-mentioned flash 
information, and the procedure which controls the gradation of an image according to the 
above-mentioned presumed result. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to an image pick-up program and an 
image -processing program at the image pick-up equipment and the image processing 
system list which control the gradation of an image according to a photography scene. 
[0002] 

[Description of the Prior Art] In recent years, the image by which the digital camera which 
captures an image electronically using an image sensor generally spread widely, and was 
photoed with such a digital camera is enjoyed by displaying on the monitor display of a 
personal computer, or printing by the printer. 

[0003] In reproducing as an image the image information obtained from such a digital 
camera to output equipment, such as the above-mentioned monitor and a printer, in order 
for the "tone reproduction" to serve as a very important element and to attain high 
definition-ization of an image, it is required for this tone reproduction to be high. 
[0004] In order that the digital camera as image pick-up equipment may acquire image 
information, solid state image sensors, such as CCD and CMOS, are used, but since the 
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engine performance of such a solid state image sensor is improving gradually, the dynamic 
range of an image is becoming little by little large. Furthermore, there are some which can 
obtain the larger image of a dynamic range now by picturizing two or more images of 
different light exposure to the same scene depending on a digital camera, and 
compounding these images. 

[0005] Since the dynamic range of the actual condition of output equipment is narrow 
compared with the dynamic range of such a digital camera, in order to reproduce 
appropriately the gradation of the large image of the dynamic range photoed with the 
digital camera, it is important to use the dynamic range of output equipment effectively. 
[0006] By the way, as for the digital camera marketed, it is common to be constituted so 
that the flash equipment (stroboscope) for illuminating a photographic subject may be built 
in or can carry out external. 

[0007] As an application of such a stroboscope, although it may be used by the case where 
it is used by the backlight photography at the time of daytime, and the Nighttime 
photography, the effectiveness of the thing stroboscope in the photoed image mainly differs 
in each situation. 

[0008] That is, a stroboscope is used in order to illuminate main photographic subjects 
brightly, in photoing the scene that the backlight photography at the time of daytime, for 
example, the bottom of a comparatively bright background, requires dark main 
photographic subjects. However, since it is common for the ambient light of a background 
to be still brighter even if it uses a stroboscope, in the whole screen, dark one of main 
photographic subjects is relatively common on such a photography scene. 
[0009] On the other hand, in the Nighttime photography, a stroboscope is used in order 
that the whole scene may illuminate main photographic subjects brightly in being dark. 
On such a photography scene, since the background of being located around a screen in 
many cases etc. has the small effect of stroboscope light, in the whole screen, bright one of 
main photographic subjects is relatively common. 

[0010] Thus, in case gradation reappearance of the image which used the stroboscope is 
controlled, it is desirable for it not to be based only on the information of the existence or 
the amount of luminescence of luminescence of a stroboscope, but to also take into 
consideration and control the situation of main photographic subjects that the 
effectiveness of luminescence differs by the photography scene. As information used for the 
circumstantial judgment of the scene at the time of this stroboscope luminescence, 
automatic exposure (AE) information is mentioned as a typical example. 
[00 11] As for the technique of performing an image processing so that gradation may be 
reproduced better, some things are conventionally proposed using the information about a 
stroboscope which was mentioned above. 

[0012] For example, the technique of judging the lighting conditions (the existence of 
lighting, the amount of luminescence, etc.) of a stroboscope in JP,10-79887,A, choosing as it 
two or more image-processing properties (gamma characteristics etc.) beforehand set up 
according to the decision result, and performing an image processing is indicated. 
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[0013] Moreover, to JP,11*317875,A, statistics, such as maximum and an average value, 
are computed from the histogram of the input image by the film, it distinguishes to it 
whether the speed light photography of the image is carried out, and the technique of 
performing gamma conversion is indicated based on this distinction result. 
[0014] Furthermore, to JP,2000- 134467, A, it judges whether this image is photoed in a 
backlight, or a stroboscope is emitted light and photoed at night from the histogram of an 
image, and the technique of setting up the conditions at the time of performing an image 
processing is indicated according to the judgment result. 
[0015] 

[Problem(s) to be Solved by the Invention] However, although it is dependent only on the 
brightness of the photographic subject set as the object of stroboscope lighting, two or more 
image -processing properties beforehand set as above-mentioned JP,10-79887,A by the 
thing of a publication Since any descriptions other than a photographic subject are not 
taken into consideration, the gradation of the parts (for example, a part for the bright 
background in backlight photography in the daytime, dark circumference parts other than 
a photographic subject [ in / at night / photography ], etc.) of different brightness from a 
photographic subject may fully be unreproducible. Moreover, since the effectiveness of 
stroboscope lighting becomes weak when the photographic subject is about several m away 
from the stroboscope, also when it becomes impossible to fully reproduce the gradation of a 
photographic subject, it is. 

[0016] Moreover, although the existence of stroboscope use is distinguished from the 
conditions about the statistic of a histogram, when such a distinction means was used and 
a stroboscope is used in backlight photography in the daytime, decision may be mistaken 
by the thing given in above-mentioned JP,11*317875,A. And since gamma conversion is a 
property independent of a photography scene, it may fully be unable to reproduce 
gradation of ****** and an image to the existence of stroboscope use. 

[0017] furthermore, although the exposure amendment for which judged speed light 
photography from the information about an average and the peak of a histogram in a 
backlight scene or the night, and it depended on the result performs, since it is not taken 
into consideration about the description of the photographic subject in an image, even 
when it is judged with it being speed light photography in a backlight scene or the night, in 
a thing given in above-mentioned JP,2000*134467,A, gradation of an image may be unable 
to reproduce so that the description of a photographic subject may employ efficiently . 
Especially, in the exposure amendment using the histogram of an image, since gradation is 
assigned to a part with much (that is, the area in an image is large) frequency of a 
histogram, the highlights part in a backlight scene, the shadow part in the Nighttime 
speed light photography, etc. will be emphasized, and there is a case where sense of 
incongruity will be sensed. 

[0018] In this way, in a Prior art which was mentioned above, the gradation of the whole 
image including the photographic subject illuminated by the stroboscope was not able to 
say that it reappeared appropriately. 
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[0019] This invention is made in view of the above-mentioned situation, and it aims at 
providing with an image pick up program and an image-processing program the image 
pick-up equipment and the image processing system list which can reproduce the 
gradation of an image appropriately also in the photography scene by which especially 
flash luminescence was carried out according to a photography scene. 
[0020] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the 
image pick-up equipment by the 1st invention is equipped with the image acquisition 
section which acquires image information, the flash light-emitting part which emit light in 
a flash, the flash information acquisition section which acquire the flash information about 
the above-mentioned flash light-emitting part, the scene presumption section which 
presume a photography scene based on the above-mentioned image information and the 
above-mentioned flash information, and the gradation control section which control the 
gradation of an image according to the presumed result by the above-mentioned scene 
presumption section. 

[0021] Moreover, in the image pick-up equipment by the 1st above-mentioned invention, 
the image pick-up equipment by the 2nd invention compounds two or more images which 
the above-mentioned image acquisition section photoed by different exposure, generates 
the large image of a dynamic range, and acquires the image information concerning the 
large image of this dynamic range. 

[0022] Furthermore, the image pick-up equipment by the 3rd invention controls the 
quantity of light of a flash in the image pick-up equipment by the 2nd above-mentioned 
invention according to the ratio of the light exposure at the time of the above-mentioned 
flash light-emitting part taking a photograph by different exposure. 

[0023] The image pick-up equipment by the 4th invention contains one or more [ of the 
information the above-mentioned flash information indicates the existence of a flash to be, 
the information which shows the quantity of light of a flash, the ranging information on a 
photographic subject which is a candidate for photography, and the **s ] in the image 
pick-up equipment by the 1st above-mentioned invention. 

[0024] When luminescence by the above-mentioned flash light-emitting part is performed 
and the above-mentioned image information is acquired in the image pick-up equipment 
by the 1st above-mentioned invention, the image pick-up equipment by the 5th invention 
The above-mentioned scene presumption section judges whether the photography scene 
concerning this image information corresponds to either of the photography scene by 
backlight photography, and the photography scene by the Nighttime photography. When 
judged with corresponding, the judgment result is made into a presumed result, and when 
judged with corresponding to neither, let other photography scenes be presumed results. 
[0025] The image pick-up equipment by the 6th invention computes the histogram which 
shows the frequency of occurrence to the brightness of the pixel from which the 
above-mentioned scene presumption section constitutes an image based on the 
above-mentioned image information in the image pick-up equipment by the 1st 
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above-mentioned invention, and a photography scene is presumed using the computed 
histogram. 

[0026] In the image pick-up equipment by the 1st above-mentioned invention, the image 
pick-up equipment by the 7th invention computes the histogram which shows the 
frequency of occurrence to the brightness of the pixel from which the above-mentioned 
gradation control section constitutes the part applicable to the edge of the 
above-mentioned image information, and contains the gradation transfer characteristic 
generation section which generates the gradation transfer characteristic using the 
computed histogram. 

[0027] The image pick-up equipment by the 8th invention computes a histogram in the 
image pick-up equipment by the 7th above-mentioned invention by the above-mentioned 
gradation transfer characteristic generation section controlling it according to the location 
of a screen to change the delta value of the frequency of the above-mentioned frequency of 
occurrence. 

[0028] When it is presumed that the image pick-up equipment by the 9th invention is the 
photography scene of backlight photography of a photography scene by the 
above-mentioned scene presumption section in the image pick-up equipment by the 5th 
above-mentioned invention, the above-mentioned gradation control section controls 
gradation to make [ many ] assignment of the gradation of the part equivalent to an umbra. 
[0029] When it is presumed that the image pick-up equipment by the 10th invention is the 
photography scene of the Nighttime photography of a photography scene by the 
above-mentioned scene presumption section in the image pick-up equipment by the 5th 
above-mentioned invention, the above-mentioned gradation control section controls 
gradation to make [ many ] assignment of the gradation of the part equivalent to a bright 
section. 

[0030] The image pick-up equipment by the 11th invention controls the gradation of the 
beige part detected by this beige detecting element in the image pick-up equipment by the 
1st above-mentioned invention including the beige detecting element to which the 
above-mentioned gradation control section detects a beige part from the above-mentioned 
image information. 

[0031] In the image pick-up equipment by the 11th above-mentioned invention, the 
above-mentioned gradation control section prepares a limit in the gradation of the beige 
part detected by the above-mentioned beige detecting element, and the image pick-up 
equipment by the 12th invention controls gradation. 

[0032] The image processing system by the 13th invention has the image acquisition 
section which acquires the image information generated by photography, the flash 
information acquisition section which acquire the flash information about the flash 
generated by the above-mentioned image information and coincidence by photography, the 
scene presumption section which presume a photography scene based on the 
above-mentioned image information and the above-mentioned flash information, and the 
gradation control section which control the gradation of an image according to the 
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presumed result by the above-mentioned scene presumption section. 

[0033] In the image processing system by the 13th above-mentioned invention, the image 
processing system by the 14th invention compounds two or more images which the 
above-mentioned image acquisition section photoed by different exposure, generates the 
large image of a dynamic range, and acquires the image information concerning the large 
image of this dynamic range. 

[0034] The image processing system by the 15th invention contains one or more [ of the 
information the above-mentioned flash information indicates the existence of a flash to be, 
the information which shows the quantity of light of a flash, the ranging information on a 
photographic subject which is a candidate for photography, and the **s ] in the image 
processing system by the 13th above-mentioned invention. 

[0035] When the above-mentioned flash information is a thing including the information 
which shows ** of a flash in the image processing system by the 13th above-mentioned 
invention, the image processing system by the 16th invention The above-mentioned scene 
presumption section judges whether the photography scene concerning the 
above-mentioned image information corresponds to either of the photography scene by 
backlight photography, and the photography scene by the Nighttime photography. When 
judged with corresponding, the judgment result is made into a presumed result, and when 
judged with corresponding to neither, let other photography scenes be presumed results. 
[0036] The image processing system by the 17th invention computes the histogram which 
shows the frequency of occurrence to the brightness of the pixel from which the 
above-mentioned scene presumption section constitutes an image based on the 
above-mentioned image information in the image processing system by the 13th 
above-mentioned invention, and a photography scene is presumed using the computed 
histogram. 

[0037] The image processing system by the 18th invention contains the gradation transfer 
characteristic generation section which generates the gradation transfer characteristic 
using the histogram with which the above-mentioned gradation control section computed 
and computed the histogram which shows the frequency of occurrence to the brightness of 
the pixel which constitutes the part applicable to the edge of the above-mentioned image 
information in the image processing system by the 13th above-mentioned invention. 
[0038] The image processing system by the 19th invention computes a histogram in the 
image processing system by the 18th above-mentioned invention by the above-mentioned 
gradation transfer characteristic generation section controlling it according to the location 
of a screen to change the delta value of the frequency of the above-mentioned frequency of 
occurrence. 

[0039] When it is presumed that the image processing system by the 20th invention is the 
photography scene of backlight photography of a photography scene by the 
above-mentioned scene presumption section in the image processing system by the 16th 
above-mentioned invention, the above-mentioned gradation control section controls 
gradation to make [ many ] assignment of the gradation of the part equivalent to an umbra. 
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[0040] When it is presumed that the image processing system by the 21st invention is the 
photography scene of the Nighttime photography of a photography scene by the 
above-mentioned scene presumption section in the image processing system by the 16th 
above-mentioned invention, the above-mentioned gradation control section controls 
gradation to make [ many ] assignment of the gradation of the part equivalent to a bright 
section. 

[0041] The image processing system by the 22nd invention controls the gradation of the 
beige part detected by this beige detecting element in the image processing system by the 
13th above-mentioned invention including the beige detecting element to which the 
above-mentioned gradation control section detects a beige part from the above-mentioned 
image information. 

[0042] In the image processing system by the 22nd above-mentioned invention, the 
above-mentioned gradation control section prepares a limit in the gradation of the beige 
part detected by the above-mentioned beige detecting element, and the image processing 
system by the 23rd invention controls gradation. 

[0043] The image pick-up program by the 24th invention is for performing the procedure 
which acquires image information to a computer, the procedure perform the directions 
which make a flash emit light, the procedure which acquire the flash information about the 
above-mentioned flash which carried out luminescence, the procedure presume a 
photography scene based on the above-mentioned image information and the 
above-mentioned flash information, and the procedure which control the gradation of an 
image according to the above-mentioned presumed result. 

[0044] The image-processing program by the 25th invention is for performing the 
procedure which acquires the image information generated by the computer by 
photography, the procedure which acquire the flash information about the flash generated 
by the above-mentioned image information and coincidence by photography, the procedure 
presume a photography scene based on the above-mentioned image information and the 
above-mentioned flash information, and the procedure which control the gradation of an 
image according to the above-mentioned presumed result. 
[0045] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is 
explained with reference to a drawing. The block diagram in which drawing 13 shows the 
1st operation gestalt of this invention from drawing 1 , and drawing 1 shows the 
fundamental configuration of a digital camera, The diagram showing the situation of an 
output level to the amount of incident light in case the block diagram in which drawing 2 
shows the configuration of a camera information processing circuit, and drawing 3 
compound the image of different exposure, The block diagram in which drawing 4 shows 
the configuration of a photography situation presumption circuit, drawing showing the 
example of an image of processing [ in / in drawing 5 / a block field histogram arithmetic 
circuit ], Drawing showing the example of an image of the processing of drawing 6 in a 
block field distribution analysis circuit, The flow chart which shows the flow of the 



10/37 



Japanese Publication number : 2002-369075 A 



processing of drawing 7 in a photography situation presumption information arithmetic 
circuit, Drawing showing the example of calculation of the representation level integrated 
value to which drawing 8 gave the example of calculation and weight of a representation 
level integrated value in a center section and a periphery, The graph showing the example 
of a classification drawing 9 judges the existence of a stroboscope luminous effect to be 
based on flash information, Drawing showing the example of a weighting pattern for the 
block diagram in which drawing 10 shows the configuration of a gradation control circuit, 
and drawing 11 to generate the gradation transfer characteristic, the diagram showing the 
example of the gradation transfer characteristic by which drawing 12 is controlled by 
photography situation presumption information, and drawing 13 are drawings showing 
the situation of the gray scale conversion in brightness color difference space. 
[0046] The image sensor 1 for this digital camera consisting of colors CCD of the veneer 
type which has electronic shutter ability etc., carrying out photo electric conversion of the 
photographic subject image, and outputting as image information, The lens 2 for carrying 
out image formation of the photographic subject image on this image sensor 1, and drawing 
and the shutter style 3 for controlling the passage range and pass time of the flux of light 
which passed this lens 2, The amplifier 4 which amplifies the image information to which 
removal of a noise component was performed in the correlation duplex sampling circuit 
which is not illustrated after being outputted from the above-mentioned image sensor 1, 
A/D converter 5 for changing into digital information the analog information amplified 
with this amplifier 4, The camera information processing circuit 6 which performs various 
kinds of processings which are later mentioned to the information digitized by this A/D 
converter 5 (the image acquisition section, the flash information acquisition section, the 
scene presumption section, a gradation control section, and the gradation transfer 
characteristic generation section are included), AF for detecting AF (automatic focus) 
information, AE (automatic exposure) information, and AWB (automatic white balance) 
information in response to the digital output from above-mentioned A/D converter 5, AE, 
and the AWB detector circuit 7, The image data from the above-mentioned camera 
information processing circuit 6 For example, the compression circuit 9 which carries out 
compression processing by the JPEG method, Memory card I/F14 which performs control 
for recording on the memory card 15 which mentions later the image data compressed by 
this compression circuit 9, The memory card 15 which records image data by control of this 
memory card I/F14, DRAM 11 used as working-level month memory in case color 
processing of image data etc. is performed, The memory controller 10 which controls this 
DRAM 11, and PCI/F16 which is an interface for transmitting the image data currently 
recorded on the above-mentioned memory card 15 to (personal computer PC) 17 grade, 
Reproduce and display the display circuit 12 which controls LCD 13 mentioned later, and 
the image data recorded on the above-mentioned memory card 15 by control of this display 
circuit 12, or LCD 13 which displays various kinds of photography conditions concerning 
this digital camera etc., The flash light-emitting part slack stroboscope 19 which emits 
light in the illumination light (flash) for illuminating a photographic subject, The timing 
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generator 18 which generates the timing pulse for driving the above-mentioned image 
sensor 1 (TG), The input key 20 which comes to have a trigger switch for carrying out the 
directions input of the switch and photography actuation for setting up various kinds of 
photography modes etc., It connects with the above-mentioned camera information 
processing circuit 6, the compression circuit 9, the memory controller 10, a display circuit 
12, memory card I/F14, and PCI/F16 through the bus line. While receiving Above AF and 
AE, the input by the detection result and the above-mentioned input key 20 of the AWB 
detector circuit 7, or the flash information by the above-mentioned stroboscope 19 It has 
the computer slack CPU 8 which controls this whole digital camera including each circuit 
connected to the above-mentioned lens 2, a diaphragm and a shutter style 3, a timing 
generator 18, the camera information processing circuit 6, the stroboscope 19, the input 
key 20, or the above-mentioned bus line, and is constituted. 

[0047] In this digital camera, it can approach in time, photography of two or more images 
which photo one image and make it image data and with which exposure usually differs 
from photography mode can be performed, and the extensive DR photography mode in 
which compound these images and the extensive dynamic range (it abbreviates to DR 
suitably hereafter.) image of 1 is obtained can be taken now. It may be made to choose such 
photography modes in hand control by actuation of the above-mentioned input key 20, or 
even if it detects a white jump of the image information from the above-mentioned image 
sensor 1, CPU8 judges and it makes it choose automatically, they are not cared about. And 
CPU8 controls photography actuation according to the selected photography mode. 
[0048] namely, when photography mode is usually chosen When the image information for 
one screen is acquired from the above-mentioned image sensor 1 by one photography and 
extensive DR photography mode is chosen by photography actuation on the other hand 
With the well-known means by the electronic shutter ability of an image sensor 1, or the 
combination of this electronic shutter ability, and the above-mentioned above-mentioned 
diaphragm and shutter style 3 The image information for two or more screens from which 
light exposure differs is obtained from an image sensor 1 by the photography to one 
photographic subject, and the image data according to photography mode is processed in 
the above-mentioned camera information processing circuit 6. 

[0049] In addition, this operation gestalt explains the example which makes image 
information compounded in extensive DR photography mode the image information for two 
screens. 

[0050] Next, with reference to drawing 2 , the configuration of the above-mentioned camera 
information processing circuit 6 is explained. 

[0051] The 1st switch 21 whose camera information processing circuit 6 of this changes the 
output destination change of the digitized image information aa which is inputted from 
above-mentioned A/D converter 5 based on the mode information oo from the above CPU 8, 
The single image-processing circuit 22 where the single image information bb from this 1st 
switch 21 is inputted, and interpolation processing etc. is performed, LE image information 
buffer 24 inputted when the extensive DR image information dd from the 1st switch 21 of 
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the above is long duration exposure image information, SE image information buffer 25 
inputted when the extensive DR image information dd from this 1st switch 21 is short-time 
exposure image information, The image information composition circuit 26 where the LE 
image information ee from the above-mentioned LE image information buffer 24 and the 
SE image information ff from the above-mentioned SE image information buffer 25 are 
inputted, The 2nd switch 23 which changes the image information to input to any of the 
image information cc after the interpolation from the above-mentioned single 
image-processing circuit 22, and the synthetic image information gg from the 
above-mentioned image information composition circuit 26 they are based on the mode 
information oo from the above CPU 8, The flash information acquisition section slack flash 
information acquisition circuit 27 which acquires the information about a stroboscope 
including the flash information from the above-mentioned stroboscope 19 as stroboscope 
related information jj through the above CPU 8, The scene presumption section slack 
photography situation presumption circuit 28 which presumes a photography scene based 
on the processing-object image information hh from the 2nd switch 23 of the above, and the 
flash information kk from the above-mentioned flash information acquisition circuit 27, It 
has the gradation control- section slack gradation control circuit 29 which carries out gray 
scale conversion of the processing-object image information hh from the 2nd switch 23 of 
the above based on the photography situation presumption information mm presumed by 
this photography situation presumption circuit 28, and outputs the processing image 
information nn to a bus line, and is constituted. 

[0052] Thus, the flow of processing by the constituted camera information processing 
circuit 6 is as follows. 

[0053] If the image information aa digitized from above-mentioned A/D converter 5 is 
inputted, the 1st switch 21 will be changed in response to the mode information oo showing 
the photography mode from CPU8 so that the output destination change may become any 
of the single image-processing circuit 22, LE image information buffer 24, or SE image 
information buffer 25** to be. 

[0054] That is, when photography mode is set as "being usually photography mode", the 
mode information oo turns into information which usually expresses photography mode, 
and the 1st switch 21 is changed so that an output destination change may become the 
single image-processing circuit 22 side. Thereby, image information aa is inputted into the 
single image-processing circuit 22 from the 1st switch 21 as single image information bb. 
The single image-processing circuit 22 performs image processings, such as interpolation 
of the lack information in the received single image information bb, and outputs the image 
information cc after interpolation to the 2nd switch 23 of the above. 

[0055] Moreover, when photography mode is set as "extensive DR photography mode", the 
mode information oo turns into information showing extensive DR photography mode, and 
the 1st switch 21 is changed so that an output destination change may become any of LE 
image information buffer 24 or SE image information buffer 25 to be. Thereby, image 
information aa is outputted to any of LE image information buffer 24 or SE image 
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information buffer 25 they are from the 1st switch 21 as extensive DR image information 
dd. 

[0056] It is changed according to the merits and demerits of the exposure time in two or 
more screen photography with extensive DR photography mode any the buffer of an output 
destination change shall become between LE image information buffer 24 and SE image 
information buffer 25. 

[0057] For example, when extensive DR photography mode is performed by photography 
for two screens like this operation gestalt, the extensive DR image information dd is 
outputted to LE image information buffer 24 as long duration exposure (LE:Long 
Exposure) image information, when the exposure time is judged to be long image 
information. 

[0058] On the other hand, the extensive DR image information dd is outputted to SE image 
information buffer 25 as short-time exposure (SE^Short Exposure) image information, 
when the exposure time is judged to be short image information. 

[0059] In addition, when the above-mentioned stroboscope 19 is used by photography by 
extensive DR photography mode, the amount of luminescence of the stroboscope at the 
time of generating long duration exposure image information and the amount of 
luminescence of the stroboscope at the time of generating short-time exposure image 
information are controlled according to the ratio of the exposure time of each image. That 
is, even if it emits light in a stroboscope 19, it enables it to hold the exposure ratio (ratio of 
the brightness of an image) of image information by controlling so that the ratio of the 
exposure time of each image, the ratio of the amount of stroboscope luminescence of each 
image, and ** become equal. 

[0060] Each image information inputted into LE image information buffer 24 and SE 
image information buffer 25 by extensive DR photography is outputted as the LE image 
information ee and SE image information ff, respectively. 

[0061] Two outputted image information is inputted into the image information 
composition circuit 26, and after image processings, such as interpolation of lack* 
information performed in the above-mentioned single image-processing circuit 22, and the 
same image processing are performed, image composition processing for generating the 
extensive DR image information of one sheet is performed further. 

[0062] This image composition processing is explained with reference to drawing 3 . In 

addition, this drawing 3 shows typically the situation in case the exposure ratio of a 

prolonged exposure image and a short-time exposure image is set to 8:1. 

[0063] This image composition processing is performed when the output level to the 

amount of incident light compounds the LE image information ee which comes to be shown 

in drawing 3 (A), and the SE image information ff which comes to be shown in drawing 3 

(B) as shown in the continuous line of drawing 3 (C), and it uses it as one image. 

[0064] It is the part (it is the part from which the output level is 100%) with which the 

output of the LE image information ee is saturated in more detail. The part which has 

become more than a of illustration of the amount of incident light by replacing by the 
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image information which carried out the gain adjustment of the SE image information ff by 
the exposure ratio The synthetic (that is, in this example, the dynamic range was 
expanded by 8 times) image to which the dynamic range was expanded only for the part 
corresponding to an exposure ratio as shown in the continuous line of drawing 3 (C) is 
generated. 

[0065] In this way, the generated image is outputted to the 2nd switch 23 as synthetic 
image information gg from this image information composition circuit 26. 
[0066] The 2nd switch 23 changes an input place to a single image-processing circuit 22, 
when it is the information as which it is controlled according to the mode information oo 
from CPU8, and this mode information oo usually expresses photography mode like the 1st 
switch 21 of the above, and when it is the information as which the mode information oo 
expresses extensive DR photography mode, on the other hand, it changes an input place to 
an image-information composition circuit 26. 

[0067] The image information cc or the synthetic image information gg after the 
interpolation outputted via this 2nd switch 23 is inputted into the photography situation 
presumption circuit 28 as processing-object image information hh. 

[0068] On the other hand, based on the stroboscope related information jj outputted from 
CPU8, the flash information acquisition circuit 27 acquires the flash information kk, and 
this flash information kk is also inputted into the photography situation presumption 
circuit 28. In addition, as this flash information kk, information, such as existence of flash 
luminescence, the quantity of light of a flash, and a ranging value of the photographic 
subject which is a candidate for photography, is included. 

[0069] With a means which is mentioned later, the photography situation presumption 
circuit 28 performs presumption about a photography situation using this flash 
information kk and the above-mentioned processing-object image information hh, and 
outputs that presumed result as photography situation presumption information mm. 
[0070] The gradation control circuit 29 performs gradation control in consideration of the 
result of the photography situation presumption information mm to the processing-object 
image information hh with a means which is mentioned later in response to this 
photography situation presumption information mm and the above-mentioned 
processing-object image information hh. 

[0071] An output of the processing image information nn to which gradation control was 
performed from this gradation control circuit 29 transmits this processing image 
information nn to each circuit through a bus line. 

[0072] In addition, with this operation gestalt, processing by the above-mentioned 
photography situation presumption circuit 28 and processing by the gradation control 
circuit 29 are usually performed to both the single image by photography mode, the 
extensive DR image by extensive DR photography mode, and **. 

[0073] Next, with reference to drawing 4 , the detail of the above-mentioned photography 
situation presumption circuit 28 is explained. 

[0074] The brightness information calculation circuit 31 where this photography situation 
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presumption circuit 28 computes the brightness image information pp based on the 
processing-object image information hh inputted from the 2nd switch 23 of the above, The 
block field histogram arithmetic circuit 32 which computes the histogram of the 
above-mentioned brightness image information pp for every block by dividing one screen 
into a block, The block field distribution analysis circuit 33 which computes and outputs 
the representation level information rr that analyze the histogram information qq on the 
block unit outputted from this block field histogram arithmetic circuit 32, and the 
brightness property of each block is expressed, It has the photography situation 
presumption information arithmetic circuit 34 which presumes a photography situation 
based on the above-mentioned representation level information rr and the flash 
information kk outputted from the above-mentioned flash information acquisition circuit 
27, and outputs the photography situation presumption information mm to the 
above-mentioned gradation control circuit 29, and is constituted. 

[0075] Thus, the flow of the processing in the constituted photography situation 
presumption circuit 28 is as follows. 

[0076] The brightness information of an image is computed by the processing-object image 
information hh (that is, the single image information cc after interpolation or synthetic 
image information gg of extensive DR) transmitted via the 2nd switch 23 of the above 
being first inputted into the brightness information calculation circuit 31. 
[0077] Here, when the above-mentioned processing-object image information hh is a thing 
showing the information on "R" (red), "G" (green), and "B M (blue), brightness information 
"Y" will be computed by this brightness information calculation circuit 31 using the 
following formula 1. 
[0078] 

[Equation l] 

Y=0.299xR+0.587xG+0.114xB [0079] The brightness information calculation circuit 31 
generates the brightness image information pp by calculating such brightness information 
"Y" about each pixel. 

[0080] In addition, although brightness information Y computed by the formula 1 is made 
into the brightness image information pp with this operation gestalt, you may make it the 
brightness image information pp use the color information not only on this but RGB, for 
example, the information on "G" (green), as brightness image information pp. 
[0081] In this way, the generated brightness image information pp is inputted into the 
block field histogram arithmetic circuit 32. The situation of the processing in this block 
field histogram arithmetic circuit 32 is explained referring to drawing 5 . 
[0082] The block field histogram arithmetic circuit 32 for example, the brightness image 
information pp which constitutes one screen as shown in drawing 5 (A) The block field 
division pattern of 5x5 as shown in drawing 5 (B) is used. As shown in drawing 5 (C), field 
division is carried out at two or more blocks, and the histogram which shows the frequency 
of occurrence to brightness in each block unit is computed (some blocks in drawing 5 (D)). 
the histogram which shows the frequency of occurrence to brightness is illustrated to 
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drawing 5 (E), drawing 5 (F), drawing 5 (G), and drawing 5 (H). It is like. In this way ^ the 
histogram information qq on a block unit is generated and outputted. 

[0083] In addition, above-mentioned drawing 5 (A) shows the brightness information of the 
processing-object image in the example of the photography scene which photoed the person 
who is the main photographic subject which serves as a backlight by making the scenery of 
daytime into a background using the stroboscope. In the processing-object image shown in 
this example, the brightness of the crest whose brightness of the person who exists in 
middle of the screen is [ that it is relative and ] a background low (darkly) on the other 
hand in spite of irradiating the stroboscope, or empty is relatively high under the effect of 
direct rays etc. (bright). Therefore, when two or more photographic subjects (or some 
photographic subjects) exist in one block, the frequency corresponding to each 
photographic subject will be computed by performing a histogram operation. Such a 
situation is shown by two or more peaks (local peak) being in a histogram etc. like the 
example in above-mentioned drawing 5 (E), drawing 5 (F), drawing 5 (G), drawing 5 (H), 
etc. 

[0084] In this way, the histogram information qq on the generated block unit is inputted 
into the block field distribution analysis circuit 33. In this block field distribution analysis 
circuit 33, the "representation level" showing the brightness property of each block is 
computed by analyzing the histogram information qq on a block unit, and it outputs as 
representation level information rr on a block unit. As the above-mentioned representation 
level, any one values, such as the histogram in each block, for example, the average, 
distribution, a median, and the mode, or the value which combined two or more of these is 
used here. 

[0085] The situation of the processing in such a block field distribution analysis circuit 33 
is explained with reference to drawing 6 . 

[0086] The example of the processing-object image by the backlight photography as what 
was shown in above-mentioned drawing 5 (A) and drawing 5 (C) with the same drawing 6 
(A) which used the stroboscope is shown, and, on the other hand, drawing 6 (C) shows the 
example of the processing-object image by photography in the night which used the 
stroboscope. 

[0087] And a processing-object image as shown in above-mentioned drawing 6 (A) comes to 
be shown, for example in drawing 6 (B), when the representation level of each block is 
computed by the mode of a histogram. That is, while the representation level of the block 
which the person of the middle of the screen where brightness is low occupies relatively 
becomes small like illustration, the representation level of the block which the empty of the 
screen upper part where brightness is high occupies relatively is large. 

[0088] On the other hand, similarly, a processing-object image as shown in drawing 6 (C) 
comes to be shown, for example in drawing 6 (D), when the representation level of each 
block is computed by the mode of a histogram. That is, while the representation level of the 
block which the night view of the perimeter of a screen where brightness is low etc. 
occupies relatively becomes small like illustration, the representation level of the block 
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which the person of the middle of the screen where brightness is high, the light of the 
aperture of a building, etc. occupy relatively is large. 

[0089] In this way, the representation level information rr on the generated block unit is 
inputted into the photography situation presumption information arithmetic circuit 34 
with the flash information kk outputted from the above-mentioned flash information 
acquisition circuit 27. . 

[0090] Based on the representation level information rr and the flash information kk that 
it was inputted, this photography situation presumption information arithmetic circuit 34 
presumes a photography situation, and outputs the photography situation presumption 
information mm that that presumed result is expressed. 

[0091] The processing in such a photography situation presumption information arithmetic 
circuit 34 is explained with reference to drawing 7 . 

[0092] Initiation of processing computes a center- section representation level integrated 
value from the representation level of the block located in the center section of the screen 
first using the representation level information rr on a block unit (step Si). In case you 
compute this center-section representation level integrated value, using a block as shown 
in the slash section of drawing 8 (A), the average value of the representation level of these 
blocks, the median, the mode, distribution, etc. are computed, and let this be a 
center-section representation level integrated value. 

[0093] Next, a periphery representation level integrated value is computed from the 
representation level of the block located in the periphery of a screen (step S2). In case this 
periphery representation level integrated value is computed, a periphery representation 
level integrated value is computed with the same means as the above-mentioned step Si 
using a block as shown in the slash section of drawing 8 (B). 

[0094] In addition, although the representation level integrated value of a center section 
and a periphery was computed using the block as shown in above-mentioned drawing 8 (A) 
and drawing 8 (B), it does not restrict to this and you may make it compute the 
representation level integrated value of a center section and a periphery in the 
above-mentioned step Si or step S2 using the weighting pattern according to the location 
of a block as shown in drawing 8 (C) and drawing 8 (D). Drawing 8 (C) can show the 
example of the weighting pattern used in case a center-section representation level 
integrated value is computed, and it can be used for it at step Si instead of 
above-mentioned drawing 8 (A). Moreover, drawing 8 (D) can show the example of the 
weighting pattern used in case a periphery representation level integrated value is 
computed, and it can be used for it at step S2 instead of above-mentioned drawing 8 (B). 
[0095] Next, based on the flash information kk including information, such as existence of 
flash luminescence which was mentioned above, the quantity of light of a flash, and a 
ranging value of the photographic subject which is a candidate for photography, it judges 
whether there is any effectiveness by having made the stroboscope emit light in the 
photoed image (step S3). 

[0096] This decision is determined by the table as shown in drawing 9 . 
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[0097] In the example shown in this drawing 9 , it is classified into five patterns to Pat 1*5 
based on the existence of the above-mentioned flash luminescence, the quantity of light of a 
flash, and the ranging value of the photographic subject which is a candidate for 
photography. 

[0098] First, the 1st pattern Patl is the case where flash luminescence by the stroboscope 
19 is not performed. At this time, since flash luminescence is not performed, it is made 
natural and it is judged that there is no stroboscope luminous effect. 

[0099] Next, although flash luminescence by the stroboscope 19 was performed, the 2nd 
pattern Pat2 has a distance value larger than the 1st threshold TD 1 to a photographic 
subject, and is the case where a photographic subject is in infinite distance, or there is in 
the distance considerably. At this time, although flash luminescence was performed, since 
the distance to a photographic subject is far, it is judged that there is no stroboscope 
luminous effect. 

[0100] Although flash luminescence by the stroboscope 19 is performed and the distance 
value to a photographic subject is the 1st one or less threshold TD, it is the case where it is 
in the distance of whenever [ middle ], and the 3rd pattern Pat3 is the case that the 
quantity of light of the flash which emitted light is still smaller than the predetermined 
value TL 1 so that it may be larger than the 2nd threshold TD 2. At this time, flash 
luminescence is performed, and although the distance to a photographic subject is also 
whenever [ middle ], since the flash quantity of light is small, it is judged that there is no 
stroboscope luminous effect. 

[0101] Although the 4th pattern Pat4 of the point that flash luminescence by the 
stroboscope 19 was performed, and the distance value to a photographic subject is the same 
as the 3rd pattern Pat3 of the above, it is the case where the quantity of light of the flash 
which emitted light becomes one or more predetermined values TL. At this time, flash 
luminescence is performed to some extent with the above flash quantity of light, and since 
the distance to a photographic subject is also whenever [ middle ], it is judged that there is 
a stroboscope luminous effect. 

[0102] And the 5th pattern Pat5 is the case where flash luminescence by the stroboscope 19 
is performed, and it is at a short distance so that the distance value to a photographic 
subject may be the 2nd two or less threshold TD. At this time, flash luminescence is 
performed, and since the distance to a photographic subject is near, it is not concerned with 
the flash quantity of light, but it is judged that there is a stroboscope luminous effect. 
[0103] In addition, when photography mode is "extensive DR photography mode", the flash 
information at the time of stroboscope luminescence in long duration exposure image 
information is used. 

[0104] In step S3 which makes such a judgment, when a stroboscope luminous effect is 
judged to be "nothing", it presumes that a photography situation is "non-speed light 
photography", and let this be the photography situation presumption information mm 
(step S4). This "non-speed light photography" means that it is the photography as which 
that effectiveness is not regarded even if it is not using the stroboscope 19 or the 
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stroboscope 19 is used. 

[0105] Moreover, in the above-mentioned step S3, when a stroboscope luminous effect is 
judged to be "**", the center-section representation level integrated value computed in the 
above-mentioned step. Si is compared with the periphery representation level integrated 
value computed in the above-mentioned step S2 (step S5). 

[0106] In this step S5, when a center-section representation level integrated value is 
judged to be beyond a periphery representation level integrated value, a periphery 
representation level integrated value is compared with the umbra judging threshold ThD 
(step S6). This umbra judging threshold ThD is a threshold for judging whether a 
periphery is an umbra. 

[0107] In this step S6, when a periphery representation level integrated value is judged to 
be under the umbra judging threshold ThD, since it will be said to a photographic subject 
that there is stroboscopic effect and the periphery of a screen is dark (brightness is low), it 
presumes that a photography situation is the "Nighttime speed light photography", and let 
this be the photography situation presumption information mm (step S7). 
[0108] Moreover, in the above-mentioned step S6, although there is stroboscopic effect to a 
photographic subject when a periphery representation level integrated value is judged to 
be beyond the umbra judging threshold ThD, it will be said that the periphery of a screen is 
not so dark as Nighttime. In this way, since it is not in not a photography situation but the 
photography situation which can be referred to as being the backlight of day ranges again 
which can be referred to as being Nighttime, either, a photography situation presumes 
that it is the "general speed light photography" of positioning that it is except the 
Nighttime photography or backlight photography, and makes this the photography 
situation presumption information mm (step S8). 

[0109] On the other hand, when a center- section representation level integrated value is 
judged to be under a periphery representation level integrated value in the 
above-mentioned step S5, a periphery representation level integrated value is compared 
with the bright section judging threshold ThB (step S9). This bright section judging 
threshold ThB is a threshold for judging whether a periphery is a bright section. 
[01 10] In this step S9, when a periphery representation level integrated value is judged to 
be beyond the bright section judging threshold ThB, since it will be said to a photographic 
subject that there is stroboscopic effect and it is bright in the circumference of a screen 
(brightness is high), it presumes that a photography situation is "backlight speed light 
photography", and let this be the photography situation presumption information mm 
(step S10). 

[01 11] Moreover, in the above-mentioned step S9, although there is stroboscopic effect to a 
photographic subject when a periphery representation level integrated value is judged to 
be under the bright section judging threshold ThB, it will be said that the periphery of a 
screen is not so bright as day ranges. In this way, since it is not in not a photography 
situation but the photography situation which can be referred to as being Nighttime again 
which can be referred to as being the backlight of day ranges, either, it presumes that a 
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photography situation is "general speed light photography" like the above-mentioned step 
S8, and let this be the photography situation presumption information mm (step Sll). 
[0112] In this way, the photography situation presumption information mm presumed by 
any of the above-mentioned step S4, step S7, step S8, step S10, and step Sll they are is 
outputted from the photography situation presumption circuit 28, and is transmitted to the 
gradation control circuit 29. 

[0113] Next, with reference to drawing 10 , the detail of the above-mentioned gradation 
control circuit 29 is explained. 

[0114] This gradation control circuit 29 is what inputs the photography situation 
presumption information mm from the above-mentioned photography situation 
presumption circuit 28, and outputs the processing image information nn to a bus line 
while inputting the processing-object image information hh from the 2nd switch 23 of the 
above. The brightness information calculation circuit 41 which computes the brightness 
image information ss from the above-mentioned processing-object image information hh, 
The brightness edge information calculation circuit 42 which computes the brightness edge 
information tt from this brightness image information ss, The beige detecting-element 
slack beige detector 43 which generates the beige section information uu based on the 
above-mentioned processing-object image information hh, The weighting pattern setting 
circuit 44 which generates the weighting pattern information ww based on the 
above-mentioned photography situation presumption information mm, The edge histogram 
calculation circuit 45 which generates the edge histogram information xx while taking into 
consideration the above-mentioned weighting pattern information ww based on the 
above-mentioned brightness image information ss and the above-mentioned brightness 
edge information tt, The gradation transfer characteristic generation section slack 
gradation transfer characteristic setting circuit 46 which generates the gradation transfer 
characteristic information yy while taking into consideration the above-mentioned 
weighting pattern information ww, the above-mentioned beige section information uu, and 
the above-mentioned photography situation presumption information mm based on the 
above-mentioned edge histogram information xx, It has the image information gradation 
conversion circuit 47 which carries out gray scale conversion of the above-mentioned 
processing-object image information hh and the above-mentioned brightness image 
information ss based on the above-mentioned gradation transfer characteristic information 
yy, and generates the processing image information nn, and is constituted. 
[0115] Thus, the flow of the processing in the constituted gradation control circuit 29 is as 
follows. 

[0116] First, the processing-object image information hh (that is, the single image 
information cc after interpolation or synthetic image information gg of extensive DR) 
transmitted via the 2nd switch 23 of the above is inputted into the brightness information 
calculation circuit 41, and like the brightness information calculation circuit 31 shown in 
above-mentioned drawing 4 , the brightness information of an image is computed and it is 
outputted as brightness image information ss. 
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[0117] In addition, although brightness information Y computed by the above-mentioned 
formula 1 is made into the brightness image information ss with this operation gestalt, you 
may make it the brightness image information ss use the color information not only on this 
but RGB, for example,. the information on "G" (green), as brightness image information ss. 
[0118] In this way, the generated brightness image information ss is inputted into the 
brightness edge information calculation circuit 42. This brightness edge information 
calculation circuit 42 generates the brightness edge information tt using well-known edge 
detection algorithms, such as Laplacian and Sobel. In addition, of course, the 
above-mentioned brightness edge information tt may be made to be generated with this 
operation gestalt as information which expresses the reinforcement of an edge with a 
multiple value, although generated as binary information (binary information) showing 
the existence of the edge in each pixel. 

[0119] On the other hand, the above-mentioned processing-object image information hh is 
inputted also into the beige detector 43, the beige part in a screen is detected, and the beige 
section information uu is generated. By detecting such a beige part, the part which a 
person's skin has exposed in a screen, for example, regions of face etc., can be specified. 
[0120] When the above-mentioned processing-object image information hh is what is 
expressed as RGB information, from this RGB information, first, detection of this beige 
part computes color difference information, and the means of detecting the part of the color 
difference information recognized to be within the limits of flesh color realizes it as 
compared with the color difference information which is equivalent to the beige range in 
the computed color difference information. 

[0121] Even if the above-mentioned beige section information uu is generated as binary 
information which may be generated as information which expresses the "goodness of fit" 
based on the difference of the color difference information and the color difference 
information on each pixel not only equivalent to this but the beige range although 
generated as brightness information of each pixel of the part judged to be beige, or 
expresses with this operation gestalt whether it is beige, it is not cared about. 
[0122] On the other hand, the photography situation presumption information mm 
outputted from the above-mentioned photography situation presumption circuit 28 is 
inputted into the weighting pattern setting circuit 44. In this weighting pattern setting 
circuit 44, the weighting pattern for generating the gradation transfer characteristic of a 
processing-object image by subsequent processings is set up. 

[0123] A weighting pattern here sets up the weight for which it depended on the location of 
a screen according to the presumed photography situation, and shows the example to 
drawing 11 . 

[0124] When a photography situation is presumed to be "night speed light photography" 
and "backlight speed light photography", as shown in drawing 11 (A), the central part of 
the screen where the luminous effect of a stroboscope is seen is set up so that it may 
become bigger weight than the circumference part of a screen (the difference of weight is 
enlarged like). 
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[0125] Moreover, when a photography situation is presumed to be "non-speed light 
photography", since it does not see, the luminous effect of a stroboscope is set up so that the 
weight of the whole screen may become uniform, as shown in drawing 11 (B). 
[0126] Furthermore, when a photography situation is presumed to be "general speed light 
photography", it sets up so that it may become the in-between weight of the weight shown 
in above-mentioned drawing 11 (A), and weight as shown in above-mentioned drawing 11 
(B), so that it may become weight as shown in drawing 11 (C) that is,. 

[0127] Even if it does not emit light in the stroboscopes in the case of photoing a person in 
the state of the follow light of day ranges even when it is presumed that a photography 
situation is "non-speed light photography" etc., also when suitable photography is 
performed, however, for a certain reason As the flash information (the existence of flash 
luminescence, the quantity of light of a flash, ranging value of the photographic subject 
which is a candidate for photography, etc.) when presuming a photography situation is 
included in the photography situation presumption information mm and is outputted, such 
information is also combined, and it judges synthetically, and you may make it determine a 
weighting pattern. 

[0128] when it is specifically presumed that a photography situation is "non-speed light 
photography" and the ranging value of a photographic subject is small (distance with a 
photographic subject is near), it becomes the so-called contiguity photography of macro 
photography etc., and since the photographic subject located in the center section of the 
screen in this case is important in many cases, a weighting pattern as shown in 
above-mentioned drawing 11 (A) and drawing 11 (C) is set up - ** can be considered . 
[0129] Thus, the weighting pattern set up by the weighting pattern setting circuit 44 is 
outputted as weighting pattern information ww. 

[0130] Next, the brightness image information ss outputted from the above-mentioned 
brightness information calculation circuit 41. the brightness edge information tt outputted 
from the above-mentioned brightness edge information calculation circuit 42. and the 
weighting pattern information ww outputted from the above-mentioned weighting pattern 
setting circuit 44 are inputted into the edge histogram calculation circuit 45. 
[0131] Although this edge histogram calculation circuit 45 computes the histogram about 
the brightness information of the edge part in the above-mentioned brightness edge 
information tt. it performs weighting which was dependent on the location of a screen in 
consideration of the above-mentioned weighting pattern information ww at this time, and 
controls the delta value of the frequency of the frequency of occurrence of the edge to 
brightness. Thereby, the edge histogram information xx is generated. 

[0132] Then, the edge histogram information xx outputted from the above-mentioned edge 
histogram calculation circuit 45. the photography situation presumption information mm 
outputted from the above-mentioned photography situation presumption circuit 28. the 
beige section information uu outputted from the above-mentioned beige detector 43, and 
the weighting pattern information ww outputted from the above-mentioned weighting 
pattern setting circuit 44 are inputted into the gradation transfer characteristic setting 
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circuit 46. 

[0133] This gradation transfer characteristic setting circuit 46 generates the gradation 
transfer characteristic by accumulating an edge histogram by computing an accumulation 
histogram and normalizing this accumulation histogram according to the relation between 
input brightness information and output brightness information. At this time, this 
gradation transfer characteristic setting circuit 46 controls the gradation transfer 
characteristic to generate by using the photography situation presumption information 
mm, the beige section information uu, and the weighting pattern information ww. 
[0134] Signs that the gradation transfer characteristic is controlled using the photography 
situation presumption information mm as an example are explained with reference to 
drawing 12 here. 

[0135] First, drawing 12 (A) shows the example of the accumulation histogram generated 
from the edge histogram information xx, and becomes the origin of the gradation transfer 
characteristic which controls by the photography situation presumption information mm 
etc., and is generated. This accumulation histogram is expressed with 2 point lead lines in 
other drawing 12 (B) - drawing 12 (G) for the comparison. 

[0136] first, when the photography situation presumption information mm is "backlight 
speed light photography", it is shown in drawing 12 (B) - as - the original accumulation 
histogram setting - a part with low input brightness information - that is, assignment 
of the gradation of a dark part is relatively made [ many ] (at this time, the inclination of 
the curve which shows the gradation transfer characteristic becomes large) - it needs - it 
controls and the gradation transfer characteristic is generated. In the situation of 
backlight photography, since the photographic subject (main photographic subject) which 
has the effectiveness of stroboscope luminescence exists in a part with low brightness 
relatively, this serves as control which generates the gradation transfer characteristic 
which raises the tone reproduction of the photographic subject. 

[0137] Moreover, when the photography situation presumption information mm is "night 
speed light photography", as shown in drawing 12 (C), in the original accumulation 
histogram, it controls so that input brightness information makes [ many ] assignment of 
the gradation of a high part, i.e., a part bright on a relative target, and the gradation 
transfer characteristic is generated. In the situation of the Nighttime photography, since 
the photographic subject (main photographic subject) which has the effectiveness of 
stroboscope luminescence exists in a part with high brightness relatively, this serves as 
control which generates the gradation transfer characteristic which raises the tone 
reproduction of the photographic subject. 

[0138] Moreover, when the photography situation presumption information mm is "general 
speed light photography", as shown in drawing 12 (D), in the original accumulation 
histogram, it controls so that input brightness information makes [ many ] assignment of 
the gradation of a part which makes middle, and the gradation transfer characteristic is 
generated. Since the photographic subject (main photographic subject) which has the 
effectiveness of stroboscope luminescence does not necessarily exist in a part with low 
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brightness relatively and does not necessarily exist in a part with high brightness 
relatively, this serves as control which generates the gradation transfer characteristic 
which raises the tone reproduction of the middle brightness in which the photographic 
subject exists. 

[0139] Furthermore, when the photography situation presumption information mm is 
"non-speed light photography", as shown in drawing 12 (E), the gradation transfer 
characteristic is generated, using the original accumulation histogram as it is. 
[0140] When the photography situation presumption information mm is "backlight speed 
light photography", you may make it, generate the gradation transfer characteristic as 
shown in drawing 12 (F) on the other hand instead of the gradation transfer characteristic 
shown in above-mentioned drawing 12 (B). The gradation transfer characteristic shown in 
this drawing 12 (F) is the gradation transfer characteristic controlled and generated so 
that brightness may control the gradation of the minor photographic subject of a high part 
rather than the condition of above-mentioned drawing 12 (A), taking many gradation of the 
main photographic subjects with which brightness exists in a low part. 

[0141] Moreover, when the photography situation presumption information mm is "night 
speed light photography", you may make it generate the gradation transfer characteristic 
as shown in drawing 12 (G) instead of the gradation transfer characteristic shown in 
above-mentioned drawing 12 (C). The gradation transfer characteristic shown in this 
drawing 12 (G) is the gradation transfer characteristic controlled and generated so that 
brightness may control the gradation of the minor photographic subject of a low part 
rather than the condition of above-mentioned drawing 12 (C), taking many gradation of the 
main photographic subjects with which brightness exists in a high part. 
[0142] However, suitable photography may be performed even if it does not make a 
stroboscope like [ even if the photography situation presumption information mm is 
"non-speed light photography" ] the person photography in the follow light condition of day 
ranges emit light as explained in the above-mentioned weighting pattern setting circuit 44. 
In such a case, it is good to be made to control the gradation transfer characteristic using 
the above-mentioned beige section information uu or the weighting pattern information 

WW. 

[0143] For example, when using the beige section information uu, the brightness 
information of the part made into the beige section is taken out from this beige section 
information uu, and a means to control the gradation of the brightness information is used. 
The gradation of the brightness information of the beige section controlling as the concrete 
example to be assigned more mostly than the gradation of other brightness information, it 
is good for change (inclination of the gradation transfer characteristic) of gradation to 
prepare a limit so that many gradation may be assigned too much and contrast may not 
become strong beyond the need conversely. The gradation transfer characteristic which 
makes more natural the tone reproduction of the photographic subject (person) which 
presents flesh color by this is generable. 

[0144] Moreover, when using the above-mentioned weighting pattern information ww, it is 
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good to control the gradation transfer characteristic according to the class of weighting 
pattern as shown in for example, above-mentioned drawing 11 (A) - drawing 11 (C). 
[0145] As shown in drawing 11 (A), namely, when the weight of the center section of the 
screen is large The gradation transfer characteristic is controlled to assign many gradation 
to the brightness of this center section, and on the other hand, as shown in drawing 11 (B), 
weighting sets in a screen. In being uniform By controlling the gradation transfer 
characteristic to use an accumulation histogram as it is, the gradation transfer 
characteristic reflecting the situation of the generate time of the weighting pattern 
information ww is generable. 

[0146] In addition, although you may make it each independently used for each 
information which is used for control of the gradation transfer characteristic and which 
was mentioned above, if it is made to use combining plurality, it will become possible 
[ performing high control of precision further ]. 

[0147] Next, the gradation transfer characteristic information yy outputted from the 
above-mentioned gradation transfer characteristic setting circuit 46, the brightness image 
information ss outputted from the above-mentioned brightness information calculation 
circuit 41, and the above-mentioned processing-object image information hh are inputted 
into the image information gradation conversion circuit 47. 

[0148] This image information gradation conversion circuit 47 changes the brightness 
image information ss based on the above-mentioned gradation transfer characteristic 
information yy, and changes color difference information from the above-mentioned 
processing-object image information hh based on the brightness image information before 
and behind conversion of the color difference information generated and generated, and 
performs processing which returns the color difference information after conversion, and 
the brightness image information after conversion to the RGB information on original. 
[0149] In addition, what is necessary is to generate to coincidence the brightness 
information and color difference information which are shown in a formula 1, and just to 
change them from the above-mentioned processing-object image information hh based on 
the above-mentioned gradation transfer characteristic information yy to the generated 
brightness information^ when the brightness image information ss differs from the 
brightness information Y shown in the above-mentioned formula 1 (for example, when for 
information on "G" (green) to be made into the brightness image information ss). 
[0150] Processing of such an image information gradation conversion circuit 47 is 
explained with reference to drawing 13 . 

[0151] The image information gradation conversion circuit 47 changes the brightness 
image information ss first based on the above-mentioned gradation transfer characteristic 
information yy. Here, in the brightness information before conversion, when brightness 
information after Y and conversion is set into Y f and the gradation transfer characteristic 
is set to Trs (x), the relation of Y and Y' is expressed by the following formula 2. 
[0152] 

[Equation 2] Y'=Trs(Y) 
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[0153] Next, color difference information is computed and it changes about the computed 
color difference information. In case this color difference information is changed, the 
brightness information before and behind conversion will be used, but the range of usually 
reproducible color difference information may be exceeded only by multiplying by the ratio 
of the brightness information before and behind conversion. 

[0154] That is, there is a theoretical marginal property as shown in drawing 13 in the color 
reproduction in a color space (for example, Y, Cb, Cr space), and in the outline, the 
theoretical marginal property of this color reproduction is the property that the color 
difference range in which color reproduction is possible narrows shortly in the place where 
the color difference range in which color reproduction is possible exceeded breadth and a 
certain brightness Y as it makes brightness Y increase and goes. That is, since it will 
become whitish at the whole if the color reproduction range is narrow, and can reproduce 
the color of the large range by proper brightness and brightness becomes high further, 
since the whole will become blackish if brightness is low, it is the property that the color 
reproduction range becomes narrow again. 

[0155] If gray scale conversion is carried out like brightness, without taking such color 
reproduction range into consideration, the limitation of the color reproduction range may 
be approached, or it may exceed, and the color after gray scale conversion may differ from 
an original color. 

[0156] Then, color difference information is changed using the marginal property which 
shows the range which can reproduce color difference information, i.e., the reappearance 
range of color difference information as shown in drawing 13 . 

[0157] First, baised on the RGB information which is the processing -object image 
information hh before conversion, the color difference information Cr before conversion is 
computed using the following formula 3, and the color difference information Cb before 
conversion is similarly computed using the following formula 4. 
[0158] 

[Equation 3] Cr=0.50000xR-0.41869xG0.08131xB - [Equation 4] 
Cb=-0.16874xR-0.33126xG+0.50000xB[0159] and the marginal property which sets to Lmt 
(Y) the marginal property generated from the brightness information before conversion, 
and is generated from the brightness information after conversion as shown in drawing 13 
-- Lmt (Y) - carrying out " these ratios " GC is computed as shown in the following 
formula 5. 
[0160] 

[Equation 5] GC=Lmt(Y')/Lmt(Y) 

[0161] in this way, the ratio computed - let GC be the transform coefficient of color 
difference information, that is, " conversion -- a front the color difference --.information 
- Cr " Cb - respectively - alike " this " a ratio - GC - taking advantaging - things - 
conversion - the back brightness information - Y - 1 " each " corresponding the color 
difference - information - Cr - 1 " Cb - 1 " generating - having . 

[0162] Thus, based on both the gradation transfer characteristic about brightness 
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information, and the marginal property which shows the reappearance range of color 
difference information, gray scale conversion can be appropriately performed in the 
reappearance range color difference information Cr' after conversion, and by computing 
Cb'. 

[0163] thus, the RGB information after conversion (R\ G', and B - ') is generated by 
performing an operation as shown in the following formula 6, a formula 7, and a formula 8 
using changed brightness information Y' and color difference information Cr', and Cb'. 
[0164] 

[Equation 6] R -■ '=Y'+ 1.402xCr' - [Equation 7] G-Y - f -0.71414xCr'-0.34414xCb' - 
[Equation 8] B'=Y'+1.772xCb' [0165] The information generated using these formulas 6, 
the formula 7, and the formula 8 is outputted as processing image information nn, and as 
mentioned above, it is transmitted to each circuit through a bus line. 

[0166] In addition, CPU8 which is a computer controls actuation of the image pick-up 
equipment of this operation gestalt by executing an image pick-up program, and this image 
pick up program is recorded on the record medium of the non-volatile established in image 
pick up equipment. As a record medium of this non-volatile, ROM, EEPROM, etc. are 
mentioned, for example. 

[0167] In order to perform gray scale conversion of image information in consideration of 
the photography situation in the photography which uses a stroboscope, and the 
description of the photoed image according to such 1st operation gestalt, the image suitable 
for speed light photography is generable. 

[0168] Drawing 14 is the block diagram in which showing the 2nd operation gestalt of this 
invention, and showing the configuration of the image-processing circuit with which an 
image processing system is equipped. In this 2nd operation gestalt, the sign same about 
the same part as the 1st above-mentioned operation gestalt is attached, explanation is 
omitted, and only a mainly different point is explained. 

[0169] Although the 1st operation gestalt mentioned above was an operation gestalt for 
image pick-up equipments, such as a digital camera, this 2nd operation gestalt is an 
operation-for example, gestalt for image processing systems, such as a printer, which 
inputs the file which recorded the image information outputted outside from such image 
pick-up equipment, and its related information, processes, and is outputted as an image. 
[0170] Input I/F which performs control transmitted to the image -processing circuit 51 
which mentions later the information on a file that the image processing system of this 2nd 
operation gestalt is inputted, Output I/F which performs control which outputs the image 
information processed by this image-processing circuit 51 to an output media, The control 
means which becomes by CPU for having the composition that the image-processing circuit 
51 which performs various kinds of processings concerning an image was formed between 
**, in addition controlling these input I/F, output I/F, the image-processing circuit 51, etc. 
and which is not illustrated shall be established. 

[0171] The image file information analysis circuit 61 which the above-mentioned 
image -processing circuit 51 inputs the image file information aaa, and is divided into 
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image information bbb, the mode information oo, and the stroboscope related information jj, 
The image information analysis circuit 62 which changes the above-mentioned image 
information bbb into the color picture information ccc on RGB, The 1st switch 21 of the 
above which changes the output destination change of this color picture information ccc 
based on the above-mentioned mode information oo, LE image information buffer 63 
memorized when the above-mentioned color picture information ccc is long duration 
exposure image information, SE image information buffer 64 memorized when the 
above-mentioned color picture information ccc is short-time exposure image information, 
The image information composition circuit 65 which compounds the color LE image 
information ddd outputted from the above-mentioned LE image information buffer 63, and 
the color SE image information eee outputted from the above-mentioned SE image 
information buffer 64, and generates the synthetic image information gg of extensive DR, 
The 2nd switch 23 of the above which is interlocked with the 1st switch 21 of the above, 
and operates based on the above-mentioned mode information oo, The above-mentioned 
flash information acquisition circuit 27 which outputs the flash information kk which 
includes the contents, such as existence of flash luminescence, the quantity of light of a 
flash, and the ranging value of the photographic subject which is a candidate for 
photography, from the above-mentioned stroboscope related information jj, The 
above-mentioned photography situation presumption circuit 28 which presumes a 
photography situation based on the processing-object image information hh and the 
above-mentioned flash information kk which are outputted from the 2nd switch 23 of the 
above, It has the above-mentioned gradation control circuit 29 which carries out gray scale 
conversion of the above-mentioned processing-object image information hh based on the 
photography situation presumption information mm outputted from this photography 
situation presumption circuit 28, and is outputted as processing image information nn, and 
is constituted. 

[0172] Thus, the flow of the processing in the constituted image-processing circuit 51 is as 
follows. 

[0173] The image file information aaa inputted through input I/F includes the mode 
information about photography mode, and the flash information about the condition of a 
stroboscope as information about a photography condition besides it while containing the 
photoed image information. 

[0174] If such image file information aaa is inputted into the image file information 
analysis circuit 61, this image file information analysis circuit 61 will divide the inputted 
image file information aaa into image information bbb, the mode information oo, and the 
stroboscope related information jj, and will output each. 

[0175] In addition, the mode information oo of these and the stroboscope related 
information jj are the things of the same gestalt as the mode information oo and the 
stroboscope related information jj which are outputted from CPU8 in the 1st operation 
gestalt mentioned above, respectively. 

[0176] The image information bbb outputted from the above-mentioned image file 
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information analysis circuit 61 is inputted into the image information analysis circuit 62, 
and is changed into the color picture information ccc on RGB. 

[0177] namely, the above-mentioned image information bbb - for example, "JPEG 
compression" -- "-- since it is the image information currently recorded in the form of TIFF 
incompressible", "Raw data", etc., conversion to RGB information from these is performed. 
[0178] In addition, when the image information bbb currently recorded in each format 
which was mentioned above is not the RGB color information for example, on 3 plate type 
but the color information on a veneer type, in this image information analysis circuit 62, it 
carries out by combining interpolation processing of a lack pixel etc. 

[0179] The color picture information ccc generated by the above-mentioned image 
information analysis circuit 62 is transmitted for any of the 2nd switch 23 of the above, LE 
image information buffer 63, SE image information buffer 64, and ** being according to the 
setup via the 1st switch 21 controlled according to the above-mentioned mode information 
oo. 

[0180] When the above-mentioned mode information oo is what shows "it is usually 
photography mode", or when it is what shows "the image output after extensive DR 
photography mode -composition", this 1st switch 21 is changed so that an output 
destination change may be considered as the 2nd switch 23. 

[0181] On the other hand, when the above-mentioned mode information oo is what shows 
"the image output before extensive DR photography mode -composition", it changes so that 
an output destination change may be used as either LE image information buffer 63 or SE 
image information buffer 64. 

[0182] In addition, in this 2nd operation gestalt, since the information recorded on the file 
after the image pick-up with image pick-up equipment is used, it may have comes to 
include "the image output after extensive DR photography mode ^composition" as mode 
information oo. This mode information oo expresses the case where the image compounded 
by extensive DR in image pick-up equipment is recorded as a file, as shown in the 1st 
operation gestalt mentioned above. 

[0183] Furthermore, in this 2nd operation gestalt, the image information memorized by LE 
image information buffer 63 and SE image information buffer 64 is image information 
which has already been colorized unlike the 1st operation gestalt mentioned above. 
[0184] The synthetic image information gg of extensive DR is generated and outputted by 
being compounded by the means as the 1st operation gestalt which it was inputted into the 
image information composition circuit 65, and was mentioned above by which the color 
picture information ddd from which exposure differs, i.e., the color LE image information 
outputted from the above-mentioned LE image information buffer 63, and the color SE 
image information eee outputted from the above-mentioned SE image information buffer 
64 are the same. 

[0185] About other processings, it is the same as that of the 1st operation gestalt 
mentioned above. 

[0186] That is, the above-mentioned flash information acquisition circuit 27 outputs the 
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flash information kk including the contents, such as existence of flash luminescence; the 
quantity of light of a flash, and the ranging value of the photographic subject which is a 
candidate for photography, based on the stroboscope related information jj outputted from 
the above-mentioned image file information analysis circuit 61, for example. 
[0187] Moreover, the above-mentioned photography situation presumption circuit 28 
generates and outputs the photography situation presumption information mm that the 
information about photography situations, such as the Nighttime speed light photography, 
and backlight speed light photography, non-speed light photography, is expressed, with 
the histogram of image information etc. using the processing-object image information hh 
(that is, single image information or extensive DR image information usually according to 
photography) outputted via the 2nd switch 23 of the above, and the above-mentioned flash 
information kk. 

[0188] Furthermore, the above-mentioned gradation control circuit 29 generates the 
information about the flesh color in a screen etc., and generates the transfer characteristic 
for changing the gradation of image information according to a photography situation 
using these while it generates the histogram of the edge of the image information in 
consideration of a screen location based on the processing-object image information hh, the 
photography situation presumption information mm, and the flash information kk. And 
processing which changes image information using the generated transfer characteristic is 
performed, and it outputs as a processing- object image nn. 

[0189] In this way, the processing- object image nn outputted from the gradation control 
circuit 29 is outputted from output I/F. 

[0190] In addition, control means, such as CPU which is a computer, control actuation of 
the image processing system of this operation gestalt by executing an image-processing 
program, and this image-processing program is recorded on the record medium of the 
non-volatile established in the image processing system. As a record medium of this 
non-volatile, ROM, a hard disk, CD-ROM, etc. are mentioned, for example. 
[0191] Moreover, the image processing system of this operation gestalt may be the 
configuration that it is made to function as an image processing system, by performing an 
image-processing program in a personal computer etc. 

[0192] In order to perform gray scale conversion of image information in consideration of 
the photography situation in the photography which can do so the almost same 
effectiveness as the 1st operation gestalt mentioned above, namely, uses a stroboscope, and 
the description of the photoed image according to such 2nd operation gestalt, in an image 
processing system, the image suitable for speed light photography can be generated and 
outputted. 

[0193] In addition, as for this invention, it is needless to say for various deformation and 
application to be possible within limits which are not limited to the operation gestalt 
mentioned above and do not deviate from the main point of invention. 
[0194] 

[Effect of the Invention] Since the photography scene is presumed based on image 
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information and flash information according to the image pick-up equipment of this 
invention by claim 1 as explained above, it can presume correctly in what kind of situation 
the image obtained where light is emitted with a flash light-emitting part is photoed. 
Moreover, in order that a gradation control section may control the gradation of an image 
according to a presumed result, it becomes possible to reproduce the gradation suitable for 
the image photoed by emitting light with a flash light-emitting part. In this way, the image 
which uses a dynamic range effectively and does not have sense of incongruity as a whole 
is reproducible. 

[0195] Moreover, two or more images photoed by different exposure while doing so the 
same effectiveness as invention according to claim 1 according to the image pick-up 
equipment of this invention by claim 2 are compounded, and the large image of a dynamic 
range is generated, and since the image information concerning the large image of this 
dynamic range is acquired, it becomes possible to reproduce the large image of a dynamic 
range. 

[0196] Furthermore, while doing so the same effectiveness as invention according to claim 
2 according to the image pick-up equipment of this invention by claim 3 In order that a 
flash light-emitting part may control the quantity of light of a flash according to the ratio 
of the light exposure at the time of taking a photograph by different exposure Also when a 
flash light-emitting part is made to emit light, it becomes possible to hold the balance of 
brightness to light exposure, to compound an image like the case where a flash 
light* emitting part is not made to emit light, and to reproduce the large image of a dynamic 
range. 

[0197] Since according to the image pick-up equipment of this invention by claim 4 flash 
information is a thing containing one or more [ of the information which shows the 
existence of a flash, the information which shows the quantity of light of a flash, the 
ranging information on the photographic subject which is a candidate for photography, and 
the **s ] while doing so the same effectiveness as invention according to claim 1, the 
condition of a flash is made to reflect appropriately and an image can be reproduced. 
[0198] While doing so the same effectiveness as invention according to claim 1, when 
according to the image pick up equipment of this invention by claim 5 luminescence by the 
flash light-emitting part is performed and image information is acquired It judges whether 
the photography scene concerning this image information corresponds to either of the 
photography scene by backlight photography, and the photography scene by the Nighttime 
photography. When judged with corresponding to neither, in order to have made the 
judgment result into the presumed result when judged with corresponding, and to make 
other photography scenes into a presumed result, a photography scene when a flash 
light-emitting part emits light can be presumed correctly. 

[0199] While doing so the same effectiveness as invention according to claim 1 according to 
the image pick-up equipment of this invention by claim 6, the histogram which shows the 
frequency of occurrence to the brightness of the pixel which constitutes an image based on 
image information is computed, since he is trying to presume a photography scene using 
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the computed histogram, the condition of the photoed image is made to reflect and a 
photography scene can be presumed correctly. 

[0200] Since according to the image pick up equipment of this invention by claim 7 the 
gradation transfer characteristic of the part applicable to the edge of the image 
information is generated while doing so the same effectiveness as invention according to 
claim 1, gray scale conversion in which the gradation of this edge part is employed 
efficiently is realized, and an image can be reproduced, using a dynamic range effectively. 
[0201] Since according to the image pick-up equipment of this invention by claim 8 the 
histogram is computed by controlling to change the delta value of the frequency of the 
frequency of occurrence according to the location of a screen while doing so the same 
effectiveness as invention according to claim 7, gray scale conversion suitable for the class 
of photography scene can be performed. 

[0202] Since according to the image pick-up equipment of this invention by claim 9 
gradation is controlled to make [ many ] assignment of the gradation of the part equivalent 
to an umbra when a photography scene is presumed to be the photography scene of 
backlight photography while doing so the same effectiveness as invention according to 
claim 5, the tone reproduction of the dark photographic subject with which a flash is 
irradiated in backlight photography can be raised. 

[0203] Since according to the image pick-up equipment of this invention by claim 10 
gradation is controlled to make [ many ] assignment of the gradation of the part equivalent 
to a bright section when it is presumed that a photography scene is a photography scene of 
photography at night while doing so the same effectiveness as invention according to claim 
5, the tone reproduction of the bright photographic subject with which a flash is irradiated 
in photography at night can be raised. 

[0204] Since a beige part is detected from image information and he is trying to control the 
gradation of this beige part according to the image pick-up equipment of this invention by 
claim 11 while doing so the same effectiveness as invention according to claim 1, when a 
person is a photographic subject, it becomes possible to reproduce the person's gradation 
appropriately. 

[0205] Since according to the image pick-up equipment of this invention by claim 12 a limit 
is prepared in the gradation of a beige part and gradation is controlled while doing so the 
same effectiveness as invention according to claim 11, when a person is a photographic 
subject, it can prevent that the person's contrast becomes high beyond the need. 
[0206] According to the image processing system of this invention by claim 13, since the 
photography scene is presumed based on image information and flash information, it can 
presume correctly in what kind of situation the image obtained where light is emitted with 
a flash light-emitting part is photoed. Moreover, in order that a gradation control section 
may control the gradation of an image according to a presumed result, it becomes possible 
to reproduce the gradation suitable for the image photoed by emitting light with a flash 
light-emitting part. In this way, the image which uses a dynamic range effectively and does 
not have sense of incongruity as a whole is reproducible. 
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[0207] Two or more images photoed by different exposure while doing so the same 
effectiveness as invention according to claim 13 according to the image processing system 
of this invention by claim 14 are compounded, and the large image of a dynamic range is 
generated, and since the image information concerning the large image of this dynamic 
range is acquired, it becomes possible to reproduce the large image of a dynamic range. 
[0208] Since according to the image processing system of this invention by claim 15 flash 
information is a thing containing one or more [ of the information which shows the 
existence of a flash, the information which shows the quantity of light of a flash, the 
ranging information on the photographic subject which is a candidate for photography, and 
the **s ] while doing so the same effectiveness as invention according to claim 13, the 
condition of a flash is made to reflect appropriately and an image can be reproduced. 
[0209] While doing so the same effectiveness as invention according to claim 13 according 
to the image processing system of this invention by claim 16 When the image information 
concerning flash information including the information which shows ** of a flash is 
acquired It judges whether the photography scene concerning this image information 
corresponds to either of the photography scene by backlight photography, and the 
photography scene by the Nighttime photography. When judged with corresponding to 
neither, in order to have made the judgment result into the presumed result when judged 
with corresponding, and to make other photography scenes into a presumed result, a 
photography scene when a flash light-emitting part emits light can be presumed correctly. 
[0210] While doing so the same effectiveness as invention according to claim 13 according 
to the image processing system of this invention by claim 17, the histogram which shows 
the frequency of occurrence to the brightness of the pixel which constitutes an image based 
on image information is computed, since he is trying to presume a photography scene using 
the computed histogram, the condition of the photoed image is made to reflect and a 
photography scene can be presumed correctly. 

[0211] Since according to the image processing system of this invention by claim 18 the 
gradation transfer characteristic of the part applicable to the edge of the image 
information is generated while doing so the same effectiveness as invention according to 
claim 13, gray scale conversion in which the gradation of this edge part is employed 
efficiently is realized, and an image can be reproduced, using a dynamic range effectively. 
[0212] Since according to the image processing system of this invention by claim 19 the 
histogram is computed by controlling to change the delta value of the frequency of the 
frequency of occurrence according to the location of a screen while doing so the same 
effectiveness as invention according to claim 18, gray scale conversion suitable for the class 
of photography scene can be performed. 

[0213] Since according to the image processing system of this invention by claim 20 
gradation is controlled to make [ many ] assignment of the gradation of the part equivalent 
to an umbra when a photography scene is presumed to be the photography scene of 
backlight photography while doing so the same effectiveness as invention according to 
claim 16, the tone reproduction of the dark photographic subject with which a flash is 
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irradiated in backlight photography can be raised. 

[0214] Since according to the image processing system of this invention by claim 21 
gradation is controlled to make [ many ] assignment of the gradation of the part equivalent 
to a bright section when it is presumed that a photography scene is a photography scene of 
photography at night while doing so the same effectiveness as invention according to claim 
16, the tone reproduction of the bright photographic subject with which a flash is 
irradiated in photography at night can be raised. 

[0215] Since a beige part is detected from image information and he is trying to control the 
gradation of this beige part according to the image processing system of this invention by 
claim 22 while doing so the same effectiveness as invention according to claim 13, when a 
person is a photographic subject, it becomes possible to reproduce the person's gradation 
appropriately. 

[0216] Since according to the image processing system of this invention by claim 23 a limit 
is prepared in the gradation of a beige part and gradation is controlled while doing so the 
same effectiveness as invention according to claim 22, when a person is a photographic 
subject, it can prevent that the person's contrast becomes high beyond the need. 
[0217] Since presumption of a photography scene is performed by making a computer 
execute this image pick up program based on image information and flash information 
according to the image pick-up program of this invention by claim 24, it can presume 
correctly in what kind of situation the image obtained where flash luminescence is carried 
out is photoed. Moreover, since the gradation of an image is controlled according to a 
presumed result, it becomes possible to reproduce the gradation suitable for the image 
which flash luminescence was carried out and was photoed. In this way, the image which 
uses a dynamic range effectively and does not have sense of incongruity as a whole is 
reproducible. 

[0218] Since presumption of a photography scene is performed by making a computer 
execute this image-processing program based on image information and flash information 
according to the image-processing program of this invention by claim 25, it can presume 
correctly in what kind of situation the image obtained where flash luminescence is carried 
out is photoed. Moreover, since the gradation of an image is controlled according to a 
presumed result, it becomes possible to reproduce the gradation suitable for the image 
which flash luminescence was carried out and was photoed. In this way, the image which 
uses a dynamic range effectively and does not have sense of incongruity as a whole is 
reproducible. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] The block diagram showing the fundamental configuration of the digital 
camera in the 1st operation gestalt of this invention. 

[Drawing 2] The block diagram showing the configuration of the camera information 
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processing circuit in the operation gestalt of the above 1st. 

[Drawing 31 The diagram showing the situation of an output level to the amount of 
incident light when compounding the image of different exposure in the operation gestalt 
of the above 1st. 

[Drawing 4] The block diagram showing the configuration of the photography situation 
presumption circuit in the operation gestalt of the above 1st. 

[Drawing 5] Drawing showing the example of an image of the processing in the block field 
histogram arithmetic circuit of the operation gestalt of the above 1st. 

[Drawing 6] Drawing showing the example of an image of the processing in the block field 

distribution analysis circuit of the operation gestalt of the above 1st. 

[Drawing 7l The flow chart which shows the flow of the processing in the photography 

situation presumption information arithmetic circuit of the operation gestalt of the above 

1st. 

[Drawing 8] Drawing showing the example of calculation of the representation level 
integrated value which gave the example of calculation and weight of a representation 
level integrated value in a center section and a periphery in the operation gestalt of the 
above 1st. 

[Drawing 9 ] The graph showing the example of a classification which judges the existence 
of a stroboscope luminous effect based on flash information in the operation gestalt of the 
above 1st. 

[Drawing 10] The block diagram showing the configuration of the gradation control circuit 
in the operation gestalt of the above 1st. 

[Drawing 111 Drawing showing the example of the weighting pattern for generating the 
gradation transfer characteristic in the operation gestalt of the above 1st. 
[Drawing 12] The diagram showing the example of the gradation transfer characteristic 
controlled by photography situation presumption information in the operation gestalt of 
the above 1st. 

[Drawing 13] Drawing showing the situation of the gray scale conversion in brightness 
color difference space in the operation gestalt of the above 1st. 

[Drawing 14] The block diagram showing the configuration of the image-processing circuit 
with which an image processing system is equipped in the 2nd operation gestalt of this 
invention. 

[Description of Notations] 
1 " Image sensor 

6 - Camera information processing circuit (the image acquisition section, the flash 
information acquisition section, the scene presumption section, a gradation control section, 
and the gradation transfer characteristic generation section are included) 
8 - CPU (computer) 
15 Memory card 

19 - Stroboscope (flash light-emitting part) 
24 " LE image information buffer 
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25 - SE image information buffer 

26 - Image information composition circuit 

27 Flash information acquisition circuit (flash information acquisition section) 

28 - Photography situation presumption circuit (scene presumption section) 

29 Gradation control circuit (gradation control section) 

31 ■- Brightness information calculation circuit 

32 - Block field histogram arithmetic circuit 

33 " Block field distribution analysis circuit 

34 ■- Photography situation presumption information arithmetic circuit 

41 " Brightness information calculation circuit 

42 - Brightness edge information calculation circuit 

43 - Beige detector (beige detecting element) 

44 -- Weighting pattern setting circuit 

45 - Edge histogram calculation circuit 

46 - Gradation transfer characteristic setting circuit (gradation transfer characteristic 
generation section) 

47 - Image information gradation conversion circuit 

51 " Image-processing circuit (contained in an image processing system) 

61 Image file information analysis circuit 

62 - Image information analysis circuit 

63 LE image information buffer 

64 SE image information buffer 

65 ■■ Image information composition circuit 
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